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This revised document was required because of data tape problems which 
led to errors in the ground wind tables of NASA Technical Memorandum 78136, 
September 1977. This document corrects and supersedes NASA TM-78136. 

In addition, headwind component cumulative percentage frequency statistics have 
been included in this document. 
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I. INTRODUCTION 




This two~part report deals with wind conditions over Edwards AFB, 
California, including the NASA Dryden Flight Research Center. Since the first 
four orbital flight tests of the Space Shuttle mission schedule Orbiter landings at 
Edwards AFB, these wind statistics may prove useful in mission planning 
activities. The first part of this report presents low-level crosswind, headwind, 
tailwind, and headwind reversal statistics by hour and month for two different 
Edwards AFB runway orientations. The second part gives bivariate normal wind 
statistics for altitudes 0 through 27 km by monthly reference periods. This 
document supersedes NASA TM -78136 and should be used in place of it. 


II. ARRANGEMENT OF TABLES 


Tables are nmnbered and arranged by monthly reference period, with 
subnumbers used to identify the crosswind, tailwind, headwind, or reversal 
statistics within each month as follows: 

Section in 

Crosswind: Tables 1.1 through 13.1 

Tailwind; Tables 1.2 through 13.2 

Ci'osswind versus Tailwind: Tables 1.3 through 13.3 

Headwind Reversals: Tables 1.4 through 13.4 

Headwind: Tables 1.5 through 13.5 

Section IV 

Bivariate Normal Wind Statistics: Tables 1.6 through 12.6 
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III. RUNWAY CROSSWINDS, TAILWINDS, AND 
HEADWIND REVERSALS 

A. Background 

A study similar to the one presented here was done for the NASA/Kennedy 
Space Center (KSC) , Florida, area in October 1972 [ 1] . The KSC study used 
hourly peak ground wind data to determine optimum runway orientation by mini- 
mizing critical high crosswind component frequencies. The proposed runway 
orientation was then used in conjunction with the hourly peak wind data to deter- 
mine frequencies of headwind-to-tailwind reversals that resulted in specified 
tailwind speeds. The present Edwards AFB wind study expands on the two types 
of information determined previously for KSC and adds a section on tailwinds 
alone. 


B. Runway Orientation 

The two main Edwards AFB runways of interest lor NASA Shuttle Orbiter 
landings are rimways 17-35 (170-350 degrees) and 22-4 (220-40 degrees). 
Figure 1 is an artist’s conception of the Space Shuttle Orbiter making its final 
approach (toward the south) onto Edwards AFB runway 17 after completing a 
space mission. An F-104 jet aircraft is also shown escorting the Orbiter. 
Figure 2 indicates the general layout of the two main runways. The runways 
are designated 17-35 and 22-4 because of their angle of separation in degrees 
clockwise from magnetic north, and they indicate a pilot's approach toward that 
direction. That is, a pilot desiring to land toward the south on 17-35 would 
enter from the north end ( 17) , thereby allowing him to land toward 170 degrees. 
These two runway orientations with respect to true north are approximately 
190-10 (for 170-350 magnetic) and 239-59 (for 220-40 magnetic). All magnetic 
runway wind statistics given in this report were computed with respect to true 
north. 


The two runways are oriented so that a vehicle landing from the northeast 
toward the southwest will probably be landing into a headwind. Figure 3 [2] gives 
the prevailing surface wind direction versus hoiu: and month. The respective 
percentages of the prevailing direction are given within each box. Southwesterly 
winds tend to prevail from late evening hours until midday and give way to west- 
southwesterly flow during the afternoon until late evening hours. Some westerly 
flow prevails, except near midday, during the winter months. Mean surface 
wind speeds (in knots) versus hour and month are given in Figure 4(2], It can 
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Figure 3. Edwards AFB percentage of prevailing wind direction. 

be noticed that wind magnitudes generally pick up during the aftemoon hours 
[1500-1700 local standard time (LST) J, with larger magnitudes observed during 
the summer months. 


C. Data Used 

The ground wind speed and direction data used in this study were taken 
from two magnetic tapes containing the Edwards AFB WBAN hourly surface 
observations (deck No. 144) (3). The period of record extended from 1949 to 
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Figure 4, Edwards AFB moan surface wind speed (knots). j 
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1970. The combined tapes give a total of 192,782 hourly observations for ! 

Edwards AFB. All calms were included in the data sample. During the period | 

of record the anemometer location was changed several times. However, moot | 

of the observations were made approximately 4 m ( 13 ft) above natural grade. ‘ I 

I 

i 

The data used in this study wore obtained from averaged* observations j 

taken on the hour. The method of using average wind conditions differs f"om the 
^eak wind metliod used in the earlier KSC study 1 1) . In Space Shuttle vehicle i 


1. Standard WBAN pracMce, generally a 1 min average about the hour. I I 
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ground wind related analyses, peak wind speeds (or gusts) are generally more 
useful in design, mission planning, and operational activities. However, since 
no peak wind climatic data were available for the Edwards AFB area, the hourly 
observations described previously were used to make the required computations. 
The steady-state wind speed statistics given in this report can be adjusted to 
approximate peak wind speed statistics by multiplying the steady-state winds by 
1.4. Graves [4] describes a method that enables one to estimate peak winds 
from hourly observations. The reader should consult Reference 4 for hirther 
discussion of these types of estimation methods. 


D. Computational Methods/Equations 

1. Crosswind Procedure . This; section includes a discussion of the 
computational methods used in obtaining the percentage frequency of occurrence 
within critical crosswind intervals, i.e. , 1-4, 5-9, 10-14, 15-19, 20-24, and 
25-up knots. The crosswind equation used for each runway is: 


Crosswind = ( sin | WD-RA | x WS) 


( 1 ) 


where 


RA = runway angle measured from true north 

WD = wind direction in degrees clockwise from true north 

US = w'ind speed in knots. 

The runway crosswind component for each observation was computed and then 
checked against the several critical crosswind intervals, and a tally was entered 
into the appropriate matrix position. Every wind observation (192,782 total 
observations) was handled in this manner. 

The percentage frequency of occurrence of crosswind components within 
these critical intervals was next calculated for each matrix position by dividing 
the total number in that position by the total number of observations and multi- 
plying by 100; i.e. , 


Percent frequency = (S/T) x 100 (2) 
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where S is the number of cases within the critical crosswind interval and T is the 
total number of wind observations for that time interval. These runway crosswind 
percentage frequencies are given by month in Tables 1. 1 through 13. 1 for each 
3 h period of the day. Finally, statistical tables involving the concurrent use of 
both runways were developed. These may give more meaningful information if 
a landing can be made on either of the two runways. For example, if a particular 
wind observation resulted in a 20 knot crosswind component on runway 17 but 
only 13 knots on runway 24, the more favorable (or minimum) crosswind com- 
ponent of 13 knots was used to develop these statistics. 

2. Tailwind Procedure. In addition to critical crosswinds adversely 
affecting the landing of space vehicles and aircraft, headwind reversals (i.e. , 
a headwind changing to a tailwind) also can present pix>blcms. Given in this 
section are percent frequency of occurrence tables that pertain to critical tail- 
wind and tailwind/crosswind speeds. The crosswind computations discussed in 
tlu' last section of this x'eport do not require a specification of the landing 
direction since c wind component is c:ilculatcd normal to the runway. This 
means that a critical crosswind that affects the vehicle from cither the left or 
right side is ttdlied. However, in analyzing headwinds ;md tailwinds, the direc- 
tion of llxc c'omponent parallel to the runway is important. If, for example, it 
were necessary to hmd on citlxcr runway 17 or 22 (from nortlieast), a wind 
component from the northeast (a tailwind) would be unfavoi'able. In the computa- 
tions performed hex'e, parallel rimway winds were computed using the following 
fonnula: 


Parallel wind (cos | WD-RA I x WS} 


( 3 ) 


where 


R\ - runway angle measured from true north 

WD • wind direction in degrees clockwise from true north 

WS - wind S|x)ed in knots. 

When computing a parallel runw'ay wind, sign is important. If (Hjuation (3) gives 
a {K)sitive velocity (+), it defines a tailwind. Conversely, a negative velocity (-) 
defines a headwind. Ci'itical tailwind interval limits of 1-1, 5-9, and 10-up knots 
were us(>d by hour and month in computing the runway tailwind probabilities as 
given in Tables 1.2 through 13.2. Finally, crosswind- versus-tailwind percent- 
ages arc given in Tables 1.3 through 13.3 by montli and hour for each runway. 
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3. Headwind Reversal Procedure . In this analysis of runway headwind 
components an attempt has been made to answer some basic questions concerning 
1 h wind reversal ftrequencies. For example, (1) What is tiie probability that the 
wind component parallel to the runway will reverse direction? (2) Do reversals 
£rom nordieast to southwest components occur as frequently as southwest to 
northeast changes ? (3) Suppose the wind direction at some specified time is 
known; \diat then is the conditional probability of a reversal? 

a. Frequency of Wind Reversals. To calculate this value it is only 
necessary to count those cases «4ien the parallel wind component switches from 
one hour to the next; i.e. • if the component goes from {+) to (-) or from (-) to 
(+) , this indicates a switch and is tallied. Dividing this tally by the entire 
hourly data sample gives a percent frequency (occurrence rate) of the wind 
reversing on the runway over that time interval. This procedure is expressed 
in equation (4) as follows: 


X(I,J) 


lOOY(l.J) 

Z(I,J) 


( 4 ) 


where 

X(l,J) = percent frequency of parallel component wind reversal for 
month I and time period J 

Y(I,J) = number of occurrences of parallel wind reversals during 
month I and time period J 

Z(I, J) = total observations during month I and time period J . 


The reversal tallies were entered on the resulting hour; i.e. , a reversal wind 
between 0700 and 0800 LST is entered at 0800 LST (the resulting time). However, 
since hours are combined into time intervals, this was entered as a tally within 
the 06-08 3 h time interval. These values are listed in column 1 (TOTAL) of 
Tables 1.4 through 13. 4A. 


b. SW to NE and NE to SW Reversals. How often does a southwest 
wind component reverse to a northeast wind component from 1 h to the next? 

To compute these reversals, the number of southwest to northeast component 
changes are tallied and then divided by the total number of observations for that 
time period. These values appear in column 2 (HEAD-TAIL) of Tables 1.4 
through 13. 4A for runways 17 and 22 but in column 3 (TAIL-HEAD) for runways 
35 and 4. Wind component changes from northeast to southwest are calculated 
in the same way. 





c. Conditional Wind Reversals. Given a southwest parallel compon- 
ent wind initially, how often does this southwest wind change into a northeast 
wind component by'tho next hour? This third question deals with the conditional 
statement that given a southwest wind, what is the probability of its changing 
into a northeast wind; i.e. , P(NE |SW). In this third question we must look at 
only the hourly southwest components in the data sample and then tally the 
southwest to northeast wind changes over an hour. This tally must be divided 
by the number of southwest wind components in the sample, not by the total data 
sample, because prior knowledge of the wind direction is assumed (i.e. , south- 
west winds are set as given initially). See columns 4 and 5 of Tables 1.4 
througji 13. 4A. Likewise, column 5 presents tlie conditional percentage frequency 
of a northeast to southwest reversal by using the same mettiod. 

In this section the following conditional pi’obability equation was used:^ 


p(xi7) = 


w'here 

P(X |Z).. = conditional probability of the occurrence of a tailwind (X) 
given a headwind (z) initially during month I and time J 

Y(I,J) = the niunber of headwind-to-tailwind changes during month I 
and time period J 

Z(I,.T) = the total number of headwinds in the month I/time J data 
sample. 

Tables 1.4B through 13. 4B also give headwind reversal statistics, but here the 
statistics ai’e orokon out into specified resultant tailw'ind magnitude categories 
(i.e., resultant tailwinds of >0-3, 4, 8, >8 knots). 

Throughout this headwind reversal section both calm conditions and direct 
crosswinds were considered as favorable landing conditions. 





E. Explanation of Tables 

Tables 1. 1 through 13. 1, 1.2 throu^ 13. 2, and 1. 3 through 13. 3 of this 
report are presented as percentages of crosswinds or tailwinds within selected 
wind speed intervals only. Since probability questions of the type "greater than 
or equal to a certain value" are usually asked (indicating an accumulated effect) » 
one must add together rows of percentages and, at times, columns as well. 

Tables 1. 4A through 13. 4A give the percent of wind reversals for "all" resultant 
tailwind (or headwind) magnitudes, whereas Tables 1.4B through 13. 4B break 
out the reversal statistics into specified tailwind categories. 

The critical crosswind or tailwind speed interval headings, 1 to 4, 5 to 9, 
etc. , are to be interpreted as 1 throu^ 4 knots, 5 through 9 knots, etc. Also, 
zero crosswinds are classified as all winds that are (1) calm, (2) < 1 knot, and 
( 3) parallel to the I'unway. Zero tailwinds have not been tabulated, but all 
tailwinds > 0 knots and < 1 knot were placed within the 1-4 knot classification 
interval during data analysis. The time intervals given (i.e. , 00-02, etc.) 
indicate eight 3 h intervals, and they are expressed in LST. 

1. Crosswind Example. Tables 1. 1 through 13. 1 give percentages of 
critical crosswind occurrences within critical crosswind speed intervals versus 
hour of day for each runway and month. Since runway end number does not 
matter when computing crosswinds, the runway is listed either as 17-35 or 22-4 
on these tables. Examples follow concerning the use of Tables 1. 1 throu^ 13. 1 
in which cross wind occurrence percentages can be easily calculated by summing 
up percentages in the appropriate row. For runway 17-35 between hours 00-02 
for the April reference period, Table 4. lA gives a 40. 10 percent chance of 
encountering' a crosswind a 5 knots. One must add 24.49 + 11.62 + 3. 59 + 0.30 + 
0,10 = 4C, ji. This also means that 59.9 percent (i.e., 45,15 + 14.75 = 59,9) 
of the crosswinds are < 5 knots. Similarly, crosswind percentages > 20 knots 
can be computed for all hours on runway 17-35 by adding, on the 00-23 lii» 

(under HRS), 1,96 + 0.33 to arrive at a percentage of 2.29. In this same cate- 
gory, zero crosswinds (calm conditions, crosswinds < 1 knot, or winds parallel 
to the runway) occur 17.72 percent of the time, 

Tabl > 4. IB gives similar formatted results for runway 22-4. This is, 
one can f'j;pect an 18. 69 percent occurrence rate of April crosswinds a 5 knots 
betwi .1 Hours 00-02, Runway 22-4 experiences lower crosswind percentages 
for these given criteria of speed, hour, and month. 

Table 4. 1C again gives similar results, but here runways 17-35 and 22-4 
wore checked simultaneously when making tallies of crosswinds. The tables 
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were compiled from the lesser of the two crosswind components. These values 
apply when the aircraft has the capability to land on either of the two runways 
and can, thei'cfore, choose the one with the least critical conditions existing at 
tlie time of landing. The percentage of critical crosswinds > 5 knots during 
April, between 00-02 hours, for both runways is 11, 87 (i.e. , 8.69 + 2,42 + 

0.66 + 0,10 = 11.87). As expected, the percentage is much lower here than that 
for eitlicr I'unway 17-35 ( 40. 1 percent in Table 4. lA) or runway 22-4 ( 18,69 
percent in i able 4. IB) computed individually. 

2, Tailwind Example . Tables 1.2 through 13.2 give percentage fre- 
quencies of tailwind components within critical tailwind speed intervals versus 
hour of day for each runway heading and month. Since landing direction does 
play a part in the computation of tailwinds (or headwinds) , the runways are 
listed as 17, 35, 22, and 4, indicating the approach direction (i.e. , 17 is 
landing into 170 degrees from the northeast end of the runway). Some examples 
follow that indicate the use of Tables 1.2 throuj^i 13.2. Again, tlie format of 
the tables is similar to that of Tables 1. 1 through 13.1, and the tailwind 
statistics presented arc not accmnulated. The April tailwind percentage > 5 
knots between 00-02 hours LST for runway 17 as presented on the left side of 
Table 4.2A is 2.32 ( 1.87 +0.45 = 2.32 ). The companion table of 4. 2 A 
indicates a tailwind percentage of *12.52 for runway 35 for the same specified 
conditions. The 42. 52 percent on runway 35 can also be interpreted as the 
percentage of headwinds on runway : 7. A tailwind on one runway heading ( 35) 
is a headwind on the other end of the runway ( 17) . Combined percentiles for 
all hours cim be obtained from the 00-23 row'. 

Tables 1.3 through 13.3 give percentages for the joint occurrence of 
winds within selected crosswind versus tailwind speed intervals. These montlily 
tables are presented for each end of the runway and are displayed by hour of 
day (I.ST) . Tables 1. 3 through 13. 3 offer the advantage of obtaining percentages 
by choosing the critical crossw'ind and tailwind limits concuri’ently, not 
separately. That is, suppose both crosswinds and tailwinds > 5 knots are 
critic:il to a landing operation for 00 hours during April on runway 17, one would 
find the intersection number that pcrta'ns to the intervals of crosswind 5-9 and 
tailwind 5-9. In tliis case, tlie number in Table 4.3 is 0,45 percent. This is 
not the percentage number needed since tliese table percentages, again, are not 
accumulated. Therefore, one must sum all the tailwind rows > 5 knots that 
encompass all crosswind values > 5 knots. This will satisfy the required 
condition. Figure 5 illustrates the Table 3 example in more detail in that the 
percentage numbers to be added are enclosed by dashed lines. The total required 
sum of these ten numbers is 1.5 , which is tlie required percentage. 
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Since Tables 1. 3 through 13, 3 are the most involved of the tables pre- 
sented thus far, a few notes of caution are issued that one should remember 
while using them. The total row and column offer a sum of all rows or 
columns, respectively. The total column (of Tables 1.3 through 13.3) has 
also added into it all the zero crosswind percentages. The percentage numbers 
enclosed by stars in Figure C show the percent frequency of tailwinds without 
regard to crosswind components. An example of using the total row follows. 

If one needs the percentage of ail crosswinds > 5 knots on runway 17 at 00 hours 
in April which encompasses all tailwind categories, he can sum the numbers 
3.48, 1.06, 1.21, 0.30, and 0.00 to arrive at 6.05 percent. Why is this value 
so much less than the 40.1 00-02 hour percentage of crosswinds > 5 knots on 
nmway 17-35 from Table 4. lA? The answer is that the 6.05 percent corres- 
ponds to crosswinds 5 : 5 knots with regard to all tailwind categories. Tables 
1. 1 through 13. 1 give crosswinds ^ 5 knots with regard to all parallel winds 
(tail and head combined). To obtain comparable numbers, one must calculate 
from Table 4. 3 the crosswind percentage > 5 knots (37,41 percent) with regard 
to all tailwinds on runway heading 35 (a headwind on runway 17) and add the 
two percentages ( 6,05 + 37.41) to arrive at 43. 46 percent, which corresponds 
closely to Table 4. 1 values. The numbers will not be exact because Tables 1. 1 
through 13. 1 and 1,2 through 13.2 give statistics in 3 h groups, while Tables 1.3 
throu^ 13. 3 are by each individual hour. Both tailwinds and headwinds from 
Tables 1,3 through 13. 3 may have to be used depending upon the application. 


Runway 17, Hour 0, Edwards AFB, April 
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Crosswind Limits 
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0.45 

0.15 

0. 00 

0. 00 ' 

0.15 


1.97* 






1 



•JI- 


1 




1 

0.00 



10- Up 

0.00 |_0_.0J3_ 

0._30_ 

0.15 

m m m m 

_0._00 

0. 00, 


0* 45 ^ 









*>;- 









•it 

Total 

2. 58 3. 48 

1.06 

1.21 

0.30 

0.00 

0.45 

JL 

9.09 
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^ Total percentages within dashed (- -) area = 1. 5% , 

Figure 5. Edwards A FB crosswind/tailwind speed 
interval percentages. 
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3, Headwind Reversal Example. Tables 1.4A through 13. 4A give the 
percentage of paridlel runway wind reversals that answer the three questions 
posed earlier in this report concerning different runway wind reversal classifica- 
tions. Tliesc tables present the px’obabilities for each runway end by month and 
3 h time poi'iod. Column 1 answers question 1 and gives the total reversals for 
all observations (within time and month category). Columns 2 and 3 answer 
question 2 by giving the percent frequency of headwind-to-tailwind and tailwind- 
to-headwind reversals, respectively, for all observations. Question 3 on 
conditional probability is answered in columns 4 and 5. It should be pointed out 
that the statistics presented in Tables 1.4A through 13. 4A deal with the probability 
of reversals without regard to tiie resulting parallel-wind magnitude classifica- 
tion, as presented in Reference 1. This moans, for example, that the columns 
regarding headwind-to-tailwind reversals (columns 2 and 4) were computed for 
all resultant tailwind components. On the ”A” tables, all magnitudes of the 
resultant tailwinds were combined before the statistics were computed. However, 
Tables 1.4B through 13. 4B present these same reversal statistics with respect 
to different categories of tlie I'osultant tailwind magnitudes. 

These statistics should prove valuable to both the mission planner and 
the operational control authority because they ai'c based uix>n a prior knowledge 
of tile wind-type information that will bo available during the mission. For 
example, consider a landing planned for 1000 LST in April on runway 17. 

Av«!sumo tliat the wind observed at 0900 LST is known to have a headwind com- 
ponent along that runway. Table 4.4A, column 4, indicates that 18. 34 percent 
of those wind observations changed to such an extent tliat at the following hour 
( 1000 LST) there was a tailwind component on runway 17. This percentage can 
also 1x3 obtained from the appropriate total column of Tiible 4.4B. Restated in 
terns of risk: with a known headwind component at 0900 LST, the risk of change 
to a tailwind component at 1000 LST is approximately 18 percent. Of course, 
tliis risk statement docs not consider tJic foi’ccast capability that would be utilized 
in the re:d-time opei'ation. 

If the investigator were interested in the percent of headwind reversals of 
;\11 revcrs;ils which resulted in a tailwind of >4 knots, tliis can be obtained from 
Table 4. 4B by adding 4. 02 and 0, 49 to arrive at 4. 51 percent. 


F. Headwind Components 

Tables 1. 5 through 13. 5 give cumulative percentage frequencies of head- 
wind components dong each runw.ay during the daytime hours. These t.’bles 
were computed by equation ( 3) , using only those wind observations that displayed 
a headwind component dong the specified runway. This means that for the 
runway 17 computations, lor example, dl observations of wind directions from 
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approximately west tlirough north to east (tailwind components) were eliminated. 
This accounts for the lower number of total observations. The component speed 
column should be interpreted as follows: 0-1 includes speeds from 0 to 0.9 
knots; 1-2 contains values from 1.0 to 1.9 knots, etc. Calms are included in 
the zero category. 

The use of the tables is illustrated by the following example: "What is 
the risk of a headwind component > 15 knots on runway 17 at 12-14 hours in 
April?" Table 4.5A shows that 92.02 percent of the headwind observations were 
s 14.9 knots. Conversely, there is a 7, 98 percent risk of speeds > 15 knots, 
"What is the 95 percentile headwind component speed from the same table?" 
Interpolation between 94. 81 and 96.05 for 95 results in a speed of approximately 
17 knots. 


U. 
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IV. NORMAL PROBABILITIES FOR EDWARDS AFB WIND 
COMPONENTS - ALTITUDE 0 THROUC.' Km 


r.* ■ 
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This section presents bivariate normal wind statistics for Edwards AFB 
for altitudes 0 through 27 km. The bivariate normal statistics for all months for 
the 90 degree flight azimuth are given in Tables 1.6 through 12.6. The standard 
meteorological notation for this flight azimuth defines u as the zonal wind com- 
ponent and v as the meridional wind component. The sample estimates of the 
theoretical mean u are u and v. The sample estimates of the theoretical 
standard deviation a are S(u) and S(v). R(uv) is the sample estimate of the 
theoretical correlation coefficient between u and v. S(uv) is the covariance of 
u and V, and N is the sample size. The five statistics u, v, S(u), S(v), and 
R(uv) completely define a bivariate normal elliptical distribution. From these 
five parameters the probability distributions described by Smith (5J and the 
statistics for any rotation of axes by Falls {6J can be computed. 

Since Edwards AFB was not part of the Upper Air Network, winds-aloft 
observations in support of test activities were made at irregular intervals rather 
than at regular synoptic times. Because of the time and altitude variation between 
observations it was not feasible to make tJien serially complete. As a result, 
the number of observations decreases rapidly as altitude increases. If wind 
statistics for altitudes above 27 km arc needed, it is recommended that those 
applicable to Vandenberg AFB, as given in Reference 7, be used. For the 
reader’s interest. Cape Keimedy normal probabilities for wind components have 
also been computed [ 8 1 . 
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V. CONCLUSION 


In summary, this report provides two different types of wind statistics 
applicable to the Edwards AFB area. 

First, ground-level wind statistics are given computed witli regard to the 
two Edwards AFB runway orientations. Crosswinds, tailwinds, and headwind 
reversals are the parameters computed by critical class intervals for hour, 
month, and runway. If cumulative percentage results are neected, one must 
follow the procedures given in this report and accumulate the appropriate 
percentages. Also, since a peak wind sample was not available for this study, 
the standard type of on-the-hour averaged observations were used. It has been 
determined that a multiplication factor of 1.4 can be used directly on these wind 
speed statistics to approximate peak wind statistics. Peak winds are generally 
more useful in design and operations. 

Second, winds-aloft information is presented from 0 through 27 km 
altitude. Bivariate normal wind statistics involving wind probability distribu- 
tions and statistics for any rotation of axes can be computed from the five given 
statistical parameters, u, v, S(u), S(v), andR(u,v) for a 90 degree flight 
azimuth, 

FurUier climatological information involving the Edwards AFB area can 
be obtained from References 9 through 11. 
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TABLE 1. 2, HOURLY EDWARDS Ar B TAILWIND PERCENTAGE FREQUENCIES 
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TABLE 2 . 3 . (Continued) 
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TABLE 7.6. EDWARDS AFB BIVARIATE NORMAL STATISTICS 
(JULY, 90 DEGREE FUGHT AZIMUTH) 


X 


9 a O' ^ e 

60 40 9 9 

«0 iA ^ ^ id 


r^^Oh»9NfMar»>99(^i09r«>r«r^0>k0^^«-4 

r«>i099Nrsi^CJK 
i 0 u^«riwitntnir>i/>i/ii 099 9 9^999 999^ 


am 

«• 

A 

m 

lO 

0) 

*^4 


(^ 



;3 

O' 

6Do4^9^ai>^0 

ry 

«n 


O' 

O ry 43 

iO 

u 

U 

>- 




9 

CP 

9 

fvi 


ry lO 


9 »n h* 

O' 00 

r* 9 

lO 

00 

m 

ry 0 

IT 

u 

u> 

Ok • 

m 

N 

ry 


00 

:d 

r»* 


»o 

c a 

9 CD 0 

CJ I'O 43 

9 0^ 



1/1 

in 3 P'1 

K 


1 /) 

H 

9 

9 

ry 


•H 

M 

ro 

(M 

fy 

ry ry ry 

fy M »o 

Ki fy ^ 

ry fy ry 


3 

#4 

94 fy 

ry 

X 

X 

w 

• 

• 

• 

• 

• 

• 

• 

• 

• 

t 

• • 

• • • 

• • • 

• • • 

• 

• 

• 

• • • 

• 

% 

X 












































►-. 





















2 

z 





















Ui 

teJ 





















r 

2 





















u 

0 


CN 

U) 


iO 

<9 

CO 

9 

CD 

ry 


9 « 

9 0 9 

M go m 

4) 0 fy r- 

lO 

94 


ao 

& 

Q. 

>- 

M 

%r r>i 


yj 


r 

©• 

p-« 

9 

fy CN. 

a t. c' 

9 ^ 

^ p>« 

Kl 

iC 

9 



X 

X 

t/> • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• • 

• • • 

• • • 

• • • 

• 

• 

• 

• • • 

• 

0 

0 

K 

N 

9 

K1 




a 0 

9 

9 

If. 

fO 9 0 ^ 

ry 4n M 

fsi ^ fy 

94 


94 

94 ry 

9 

u 

U 









*4 



•y »y 

r>y ty 

r4 







3 

> 





















II 

II 





















M 

> 






















• > 

1/1 


N<--•^9«r^9«nl090^^^^909lOaO‘U>l/>(^Mmf«Ol9 
^lOu^c^iO'r-O^. *^fS(NryOO'*nu9 rjtf9U^f^iT«»^C C 

M(SlK>d'99inOr^CC9 0‘00*r-^^/)MK^^^f^JM^M^J^^)W»0^ 


*0 

GO X 





• 

OM 

UI 


ft 


JO 

r- 

0 0 

94 

9 

pn ft 

0 

-4 60 OD 


9 

ft 

ry 

yj u> 

ft ft 

ft 

X 

t/i 

1 


0 

«/> 


u« 

r- 

ft 

N 

r* 

0 

CQ U) 

c 

«u 

C^ 

00 

PO ft ^ 

fO 

94 

ry 

fy 

9 UI 

U) U) 

ry 

9 

0 



• K 

• 

0 

• 

• 

• 

• 

• 

• 

• • 

♦ 

• 

• t 

• 

• • • 

• 

• 

4 

• 

• • 

• • 

• 

• 

Q: 

KI 

0 

l/> 

ry 

9 

9 

9 

9 

vrt 

UI 

U) 

y> r- 

ca 

cc 

ft <0 

K 

%0 9 n 

pn 


pn 

PO 

pn pn 

9 9 

U) 

y'l 

m 

9 

• 
























2 

X • 0 
























0 

r. fiN 

ft 
























iLl 



























0 

























9X 

ft 0 


2 

ry 


9 

94 

ft 

PO 

ft 

94 

lO K) 

M 9 

0 a ft 

r^ lO 0 

0 

U> 

0 

CD 0 UI 

0 y> 

.0 

UI 

9 

0 ft 



0 

Cj 

y> 

PO 

« 

9 

r- 

Kl 

M 60 


9 

ry 94 

r« 

0 u <x> 

9 

9 

o.> 

9 

fy C 

u 0 0 

(J 

94 

u 0 


UI >- 

« 

• 

• 

• 

• 

• 

• 

■ 

• • 

0 

• 

• • 

• 

• • • 

• 

• 

• 

ft 

« • 

• • 

• 

• 

94 

UI Cj 


X 

ry 

ry 

ry 9 

9 

in 

IT 


f< 00 

CJ ry Ki po 

94 

cc nO ro 

ry 

94 




1 



M 

ft Ihl 

Ul 











94 

94 

94 94 

94 










ry 

ft 

0 
























«9 

u. 

0 

























0 u. 

2 
























2 

0 

< 
























0 

0 

























►4 

0 X 


























94 U- 

X 

























ft 2 

a 

2 

uO 

94 

ry 

<p 

94 

CD 

30 

fO 

r- 9 

u» 

CO 


r>» 

PO ft 1*9 

r- 

ry 

J) 

y) ry 0 

CO UI 

pr» 

•X 

K 

w C 

0 

41 


K) 

r- 

ry 

ft 

9 

U> 

lO 

ft 9 


ICI 

0 ft 

94 

<c ry lO 

f4 

pn 


<*• 


94 ft 

4d 

pn 

l/) 

a X 

< 

Ui X 

« 

• 

• 

• 

• 

• 

• 

• 

• • 

• 

• 

• • 

• 

• • • 

t 

• 

ft 

• 

• • 

• 0 

• 

« 




X 

ry 

l/» 


ry 

94 

ry 

ro 

9 

U' 

a: 

ft 

0 ft 

ft 

U> f- 1 

PO 

^ cr> 

ft 

c ry 

P'1 ri 

9 

U> 


I ^ ^ ^ ^ 

I I I I I 


^ X 
< X 


C)«-'0wKi QC^r*^fvii 






171 


note • INPUT D*TA FILE 1$ NOT SCPIALLV COMPLETE 


AUGUST 


fM^CEDINQ PAGE BLANK NOT RLM» 


173 


o 


- 1 


< 


m 


u 

«- 


y-"- 

(. 


OD 

U 

B 


ft 



• 

X 


ft 


X 



-I «M 



• 

w Ift 


ft 


1*1 



« A 


%i ^ « o 

ft) * 

ft ft 

* « « <1 « « 

O « ft> ft) ft 

« 

X *0X00 

o o o o 

ID 

*• ft 

«if ^ ^ 


« « 


<ft ^ a ft 

ft* 

C 14 O O O X 

0 0X0 

O 

O 9 

ft c. C> C Ci 

C) & c c> 

ft' • 

O 9 

1. c. O C C Cl 

Cl Ci Ct ft) ft 

O 

9 • C> O O C^ 

C^O t) o 

ft) 

^ X 

o 4^ 

4M rv l>t <M *0 • 

^ X 

d r\i rsi M rvMM 

IV IVl O ft 

#• 

X O 4^ rx rx 

IX <x CM rx 

o 




*• • 
* 

« 



r* ♦ 

ft 

ft 




ft* 

a 



« 

• 

• 

a 


ft 

ft 

ft 


a 



X 



« 

X 


ft 


X 



m 



• 

9m 


ft 


Ml 



X 

P t ^ c 

r N. «• Cl 

ft m 

9 

ft ft> c ft) P 

«# C P P ft 


X «i X a ft) 

a o a K 

r- 

o »* 

^ O K o 

fM N ^• m • 

O ft) 

ft) ft- ft* *p ft) 

^ N ft) ft) ft 

O 

M X ft) ft) ft) 

C9 n* ftr, 

o 

ft yi 

• • • • 

• * • • 

• « 

• ft) 


• t • • ft 

m 

ft» • • • ft 

ft ft ft ft 

ft 

M o 



IM O 

PPpft-fM«*rift>rw ft 

ftft 

O ^ K O V) 

O ft) P o 

K 

r« ft 

r fti r »». 

I' 

w * 

K ft 

ft- ftg ft- ft* rv. 

w» ft- rv ft 

ft> 

a fw ft <# X 

fv* ft* ^ 

f-ft 

M 



m 

w 


ft 


w 





kft 

> 

e 

a 

a 

ft) 

fw 

ft» 

a 

X 

a 


« IV 

X • 

• 

ii o 

• O 

ft) 3 

ft *• 

c « 

ft 

X 

o 

U Ift 

ft) *V) 

e 

ft> 

A 

c 

IM X 

X P 

a M- 

M ^ 

X 

ft) o 

X o 

a X 

a M M* 


OOCIOC O y' o •- 
OUOOOCjOOO 


'<* a o- 1>4 C 3 Q ^ m> r <4 


» 

X 

3 


M X 

ft U. 

^ w 

M(VkA«)«rO(^<i 0 ^n 

•••••«•• 

< ^ yfr^motn^Chryi** 

W •■ m ri •- r* 

M O 


9' *t ^ m. 9^ t\i 

«« 0 »« 


r^J•.«<^0^«<^<OW^ 


M^«Krt 40 «. 


<t «A «# m m ^ «^i 


fv^. « r'^rs.C.im^ 
owo«»^*- 
i t I I i I I I i 
0 «n 

C'OOOv-^i^'XO 


O O Cl C> C.^ I#' O CJ ^ 

ooooooooo 


troon^* <#oo 

OirOO«/>(^ 'OO^ 


M M « 


1 ^ ft 

O M 


4 f W 

Oft********* 




»• IV* ^ ^ 




i I I I I I i I I 
0 **^ 09 i'wia«d «»0 
GOOC3^*-»-MO 


O 

X » 


OCiOOOOOOO 

o o oo oo o o o 


cicciootroo** 

OOdOoUOOu 


irOOOOe ^Oy> 
OOOC^IM^I^O** 


O M ^ u 

xw*>» u<#irC^Korjoo 

^Oft********« 


X 

M 

fi 

ft 

e 


I 


» 

• e 


o^wov-Nor-Ofv 

is*«»iS 4 Pn»*»iMO«> 


«C*K<#« 9 <t«y>K 


^ •• 

K o 


^ O O O K Ni 
yv w^ o «e 


fSiy'« 3 *“«#N.c;r'*'' 
0 C 30 **»"^*^r»#r< 
I I I t 1 I I I I 

QOOO*-^^fVO 


c 


rvCCEDlHQ 


p*« Bl«« 


T""T",Z-ZZZL i 1 J 







«.<< 0 Km>KO«QOO 


<r- ^ Orf « 4^ 4M fS4 


O 

20 


2 Ui 

*n OtA«#«»00«#0<0<^ 

«» o«i#^krc«M^iLN>ary«rv 

Ck *A *>•••••«»*• 

2 ^C 2 > 4 ^fV 4 te t-kKC'Tiri 
ui4A>/K\r\irNi^K»mK> 

« 2 K w 


3 < 


< Krsirgv-V« 0 »<« 

W«a -*»ON*rv«C»-f*.p'C^ 

^ ••••••*•• 

^O N<> 0 >*- 0 «r<.eNO 


ft 

•CJCvOOC>c>OOK\ 
KF c^rv(rgrur\)rsjpgrjrj^ 

C O Ai •- 

►- 2 O 


2 

► •-• 
< 2 


3 < 

ft ►*• 


w kAOOin*'^ >#00<v 

> 0000 <Ni<\|<v^^ 

o ••••••••• 

*n at 

f“ ft 

o 

2 O 

a r- 

2 ku 

»«» »aOO«Of*»*Ary^r<.#^ 

C^ ft*-f%4rvjft<»i.-k^ryft» 

v> »>-•••*••••• 

►- O 2 r* <Vi ^ 

Ml 4* oj 

« w 

M tn <SE 

mi W 

ft 

%J 

ft 

Wft KrwO^WM/*l*OKt<#«N4 

»“ O »n o K 1 r- ft 

M K •• r* 

ft 


rviw'Ot »-ftr^Ofn^n 
O O O r- •- ^ r\y r« rg 
I ( I I I I I I I 
0 ^' 02 <N ^«^0 
OOOOr* v-r-rgO 


ORIGINAL PAGE IS 
OP POOR QUALiry 





I 


I 







a m fd o«- 

^ 9 « ^ O 

« 

« 

« 



.M 

fM X Ml O 


A O Al O 






ft fn « rt rt 

« A o m « 

• 



< 

Ml N- A X 

X 

AI X O K 






K • • • • 

A ft ft ft ft 

« 



A 

ft • ft ft 

A 

ft ft ft ft 






O »- K o 

O ^ Ai ^ 

• 



o 

A tr Mt 

O 

A X ru m 

. > 





►- lA 

A Aft «A A 9 

« 

« 




Ml Ml 9 

A 

Al Ml A 9 


■■ 




O M ort 

CM A> K. 9 Z 

• 

• 



O Ml 

» K O ^ 

O Ml 

X M X X 






ft M r* O 0*> 

« lA « lA « 

• 



X Ml 

<« X O A 

X Ml 

A Ml X A 

■« ■*'j 





Ui o • • • * 

tw O ft ft ft ft 

• 



41 o 

ft ft ft • 

M e 

ft ft ft ft 

* 

» 




r«* ft ft ^ «A 

ftd CK tA *A t> 

• 



•« X 

X A -O 

A X 

AMI A 

' 




u 

W 

• 



w 


w» 

A 


O 

< 




A. O Q O O 

ft o o o o 

• 

« 

• 



X 

o o o o 

X 

OOOO 





a O c:> O O 

a o c o o 

• 



o 

O O O CJ 

9 

c o o o 


H 




• • • • 

ft ft ft ft 

« 




ft ft ft ft 


ft ft ft ft 


1 2 




tA 

1 

4A 

• 

« 



1 

Ml 


1 

Ml 



« 




tu 

At 

• 



ru 


Aj 







ft c. o o o 

«• CD Cl O O 

« 



•S» 

o oo c 

X 

o c o o 





fM a o oo 

At O O O O 

« 



CM 

o oo o 

AI 

OOOO 





« o • • • • 

« e M ft ft ft • 

« 



M O Mi 

ft ft ft ft 

• CM 

ft ft ft ft 


H 




« P- ui 

• A UJ 

« 



• A IM 


• A Ml 






• CO 

• Ci to 

• 



• o o 


« O 40 







A* ft 

Aj < 

• 



f\i « 


AI X 







to K 

M A 

« 



Ml A 


to A 



Q 




O'ZftlAOa 

A 9 Z O OO O 

« 



M1AC0Z9M1M19 

A 9 Z OOOO 





t'l*»VBUlft«>‘CIA 

^AAACOOO 

• 



K'AAArUAAM* 

XaaimOOOO 







X O W ft ft ft ft 

• 



X O W 

ft ft ft ft 

K O w 

ft ft ft ft 





K ft 

A A ft 

• 



A A X 


A A X 







^ «i lA W 

A .a lA M 

• 



A ^ Ml A 


A .a Ml IM 



> 




ft *> ft. 

•I Aft 

« 



X Ad. 


X AX 







X ft 

X o 

« 



X a 


a o 






Z Z ft K C K 

z z o ^ tr CL 

« 



z z ^ 

L A M-i fM 

Z Z X 

OOOO 





a ^ ft «> o lA 

a A A o A Ml 

« 



a A A 

X 9 A Ml 

a A A 

OOOO 


O 




ft X c • • • • 

ft X C ft ft ft ft 

« 



X X c 

ft ft ft ft 

X a c 

• ft ft ft 





trt t- ^ ft 

lA A 

« 



M» A 

A A Ml 

Ml A 







V) o 

M C 

• 



Ml C 


Ml O 



o 


v» 

r»4 

o •- 

O A 

• 

Ml 

CM - 

O A 


O A 




o 

OD 

ft 

V 

• 

e 

« 

at 


X 



Q 

z 


W O ^«. 0> 4A ^ 

W O OD O lA •• 

« 

z 

'O 

W 9 

M3 « O 

W 9 

A O O X 


s 




9^ O Kt 

C, lA C. 

« 




M> «L ID 9 


Ml A A Ml 



X 


« O ft • • • 

« O ft ft ft ft 

• 

X 


« O 

ft ft ft ft 

• O 

ft ft ft ft 


M 

y* 

• 

« H 9 Q> ft m 

• A lA ft AJ »A 

« 

Ml 

• 

• A 

X A r« Ml 

« A 

Ml 1© A A 


CO 

IX 

y> 

l/> 

« A* 

« A 

« 

Ml 

V) 

« 

A PM 

• 

A 



o 

ft 

ITv 

M> 

« 

O 

X 

Ml 


Ml 




dc 

O 



• 

« 

o 






» 


o 


ft O <0 IT ft 

^ 9 V < C 

« 

A 



fl. Ml ^ X 

X 

A A A A 


< 

• 

ft 

ft <M o A. 

^0 tA A 

« 

• 

X 


K Ml A fl* 


Ml Ml 00 9 


> 


V) O 

Ui 

C ft • • ft 

O ft ft ft ft 

« 

tP o 

A 

O 

ft ft ft ft 

o 

ft ft ft 




> 3 

ft 

A- lA A> (Ni O 

A Ml lA O A 

• 

> a 

Oi 

A 

S) A A 9 

A 

X 9 O 


Q 


< 

V 

•-ft 

A «• A A 

M 

< 

X 


AX Ml 


A X A 


>4 

<A 

X 


A 

« 

Ml 

a 

A 


A 



( S 

x> 

(X 

z o 

S z 

z 

« « « « « « 

^ n o O m 

« « « « « • 
^ OO ^ 

« 

« 

« 

• 

O A 

z o 

X X 

z 

« « 

«M 

• • « • 

A O O A 

« • 

mJ 

• « • « 

Ml Ml O X 


>H 

-i K 


ft N o O A- 

ft -0 c o >» 

• 

-J A 


< 

A O O A 

X 

A A O X 


H-) 

z 


A> ft ft ft ft 

A ft ft ft ft 

• 

A 2 


A 

• ft • • 

A 

ft ft ft ft 



w 

c/2 

« o 


o 

o 

« 

« o 


o 

A ^ 

o 



< 

H 

^ X 

OQ 


A- 

A 

« 

« 

• 

A X 

o 


A 


A 



W 

tfc 


O to ft C ft C 

t . M C> C.' o o 

« 



O Ml 

9 0 0 9 

c:> Ml 

OOOO 


PQ 

< 


OE v> OO O O 

X Ml a o o o 

« 

< 


X Ml 

CM O O A 

X Ml 

OOOO 


o 



lb ft ft ft ft ft 

u. O ft ft ft ft 

• 



A O 

ft ft ft ft 

A O 

ft ft ft ft 


< 


o 

At tt 

A « 

• 

Ml 

A 

CM X 


A X 



» 

o 

oc 

« 

ft 

W 

w 

« 

• 

• 

C 

oe 

« 

9 

W 


w 




X 

X 

a. oo oo 

0 . O o o o 

« 

X 

a 

X 

o o o o 

X 

OOOO 


5S 

p 

o 

o 

a c c c c 

a c c o o 

« 

c 

o 

a 

c. c c c 

a 

coco 


Q 

« 

o- 

OI 

X 

ft • ft ft 

1 

ft ft ft ft 

1 

« 

« 

A 

X 

1 

ft ft ft ft 

i 

ft ft ft ft 


u 

Gi 



lA 

Ml 

• 



Ml 


Ml 



i < 



t\i 

pg 

• 



CM 


Aj 



! ^ 

E 



ftt O O OO 

c. o o o 

« 



•0 

o oo c. 

X 

OOOO 


fH 



Ai O O O O 

Ai o o o o 

• 



CM 

o oo o 

Al 

OOOO 


D 




« o ft ft ft ft 

« o ft ft ft ft 

« 



• c 

ft ft ft ft 

« O 

ft ft • ft 






• »- 

« A 

« 



« A 


« A 






« o 

« c^ 

« 



• o 


• O 






A* 

A* 

« 



CM 


ru 



>; 




%n 

Ml 

« 



Ml 


Ml 






A- 9 O O O O O 

A 9 to o o O O 

« 



A 9 Ml 

o o o o 

A 9 Ml O O O O 






KiMft^yjOOOO 

tUAAIMOOOO 

• 



A aaaOOOO 

AaaUIOOOO 






••XOOftftftft 

A4KOvO**«* 

« 



A X O WB 

ft • ft ft 

AI X o X 

ft ft ft ft 

! 

Pi 




•-• A- « 

A A « 

• 



A A X 


A A X 



5 




^ lA t- 

-J M> A 

« 



^ Ml A 


A Ml A 







► r- Z 

► A Z 

« 



A A X 


A A Z 



0 




< O UJ 

« O ui 

• 



X O A 


XX UI 






XZOWftOOO 

XZ>«WCjOOO 

• 



xzxwoooo 

zzxwoooo 


s 




Zm«->«0000 

ZaaOIOOOO 

• 



XaaXOOOO 

ZaaXOOOO 

'-r 





axotft^**** 

axoMtvftft* 

« 



a X o A 

ft ft ft ft 

9 Z O A 

ft ft ft ft 





CB M ^ CL 

X Ml A X 

• 



X Ml A X 


X Ml A X 


* c 

• 




*n o 

Ml O 

• 



Ml O 


Ml O 



CQ 




o »- 

O A 

• 



O A 


O A 






ft 

« 

• 



X 


X 



• 




wi 9 <• o o «r 

W 9 o O O O 

« 



W 9 

Ml O O Ml 

1# 9 

Ml O O Ml 


00 




<• O O <9 

O O C O 

• 




A O O N 


A O O A 

* i ' 





« o ft ft ft ft 

• O ft ft ft ft 

« 



« o 

ft ft ft ft 

• O 

ft ft ft ft 


» 




• A- 

• 

• A 

• 

« 

• 



• A 
« 


• A 

• 







v> 

Ml 

« 



Ml 


Ml 



PQ 




«• 9 0 0 0 

■« «» o o 

« 



X 

Ml OO Ml 

X 

9 Ml O Ml 

^ - 

< 




fd O O Ai 

-f OQ'* 

« 




A OO A 


Ml A o A 





o ft ft ft ft 

a ft ft ft ft 

« 



o 

ft ft ft ft 

o 

ft ft ft ft 

! H 




A 

A 

« 



A 


A 






f» 

A 

« 



*- 


A 


1 




O 

O 

« 



o 


o 


4 




Z to 

Z Ml 

« 



Z Ml 


Z Ml 






A A t ft ^ 

A A ^ 9 X ^ 

« 



A A 

X 9 CL ^ 

A A 

X 9 X .J 





X A a « 

X A a < 

• 



X A 

a X 

Z A 

9 X 






^ K O O A 

^ S. O O A 

« 



-1 X 

O O A 

A X 

O O A 


1 




A A A A 1 o 

A A A A 1 O 

« 



A A 

A A 1 O 

M M 

A A 1 O 


1 V" 




« «i O A 

< ^ O A 

• 



X ^ 

O A 

X A 

O A 


1 / f 




A •- lA A 

A A Ml A 

• 



A 

A Ml A 

A 

A Ml A 


ORIGINAL PAGE 18 
OE! POOR QUALITY 


! 

i 

} 

1 

i 


i 

I 


1 


I 


i 


r 




o ^ iA«e 
» » IVO 

• • • • 

tf\ lO » 


o K to O <<9 

m 49 «D looK 

4M o • « • • 


^ Q O O O 

3 O O OO 

• • • • 


^ O O OO 
fM O O OO 

« O 40 ft • • • 


M>K0>2O4/«OtA 

K' 

S O O ft ft ft ft 


^ ^ 04 «0 
^ 4^ #M 

ft ft ft • 

O «- O 4V 
to 4ftlP» «► 


0 49 H> ^ ftt O 

« M ^ ftO •« » 

144 O ft ft ft ft 

01 •: « 4*^ M 


O O O O 

o o o o 

ft ft ft ft 


o o o o 
I o o o o 

» «A ft ft ft ft 


‘ 2 0 0 0 0 
• M4 C> O C- O 

» w ft ft ft ft 


coco 
O OO o 


^ -C 

o r>k fsi 

ft ft ft ft 

o o oc o 
^ *9 


C 9» o- o c o- 

t« «9 O O '>4 

ba O ft ft ft • 


O O OO 

C' c e o 

ft ft ft ft 


ftt o o oo 

fM O O OO 

« o ft ft ■ • 


^ O *9 o O O O 

Kmv»U40000 

v^SOOftftftft 


< O W 

a»x ^wocjoo 
Xftft^acoooo 

330W4ftftft* 

4B 49 ^ a. 

49 O 

O f» 

tt 

O o to O«0 40 

(K> C» V* O 

« O ft ft ft ft 


K C# O IM 
r- O O ft* 

ft ft ft ft 


2 19 

^ O IL ^ 

9 m 3 * 

^ a o o 4“ 

MM 4- b- 4 O 


to I0«0 fM 

o ^ ^ 

ft ft ft ft 


O «9 wt O o tr> 

Oe *9 O O •“ 

tM €> ft ft ft ft 


> «9 o a 


^ » 40 40 « 

« to K » 4T4 

^ ft ft ft • 

O O' 40 144 

^ to ^ to 

o 49 o te o IP 

« 49 to to o ^ 

ui O ft ft • ft 

Ni at 'C K 


«9 o O OO 
fM O O O O 

• O 49 ft ft ft ft 


«O^C4'KlO«nOO> 
r •- ft- ibi ^ ^ O fM 

a o 4i> ft ft • ft 
ft* 4- tt 
► ^ 40 Ift4 


r *t K ^ C O' 

• ft- ft- <o o ^- 


« ^ ^ o 

^0^0 

• ft ft ft 

•9 to « O 


o to ft- o 

f> t> ^ ^ 


40 tT4 9> If4 
c- ft- ft- r» 


O 49 o o c o 

OC «9 IM o o fM 

U< O ft ft ft ft 


a 0 0 0-3 

3 coco 


<9 CJ O O O 

fM O O O O 

« O ft ft • ft 


►- O 49 »3 O O O 
N *-*-4*40000 
ft*aov9 • ft* • 

M « 

^ 40 4- 
» ft- 2 
« 414 

32<94^000<> 
X— ^ocfMOory 

OSOifti ft ■• ft 

at 49 t- a 

49 O 

O •- 

a 

Cl o* o oo o 
fM OO fM 

« O ft ft ft ft 


K %0 40 »C 

^ ^ ft- ^ 


2 49 

-ft 4- -t a -j 
a ft- 3 « 

-u tc o o »- 

ft- M K ►- I o 

* mJ O ^ 



i 



o 


f 

-1 


G 


§ 

C 

•M 

c 

o 

O 


CO 

00 

W 

PQ 

< 

H 


« o 

♦- K 




fKlGINAL PAGE IS 
OF POOR QUALITY 


TT 




« O I 

« » 

# o ^ 

OI * 
v» * 
«rt h- 4> 
ro »-• 

C O « 

*- I 
>- j »r\ 4 

< ^ I 

a o 

X * 

3 •- *- 
CK a o 
*/» »- 
*rt O 

o •- 


<« B «Tt 00 
B *1. 


K O O 
•- U 4T4 


0 0 3 0 

O O O o 

• • • • 


O O O C' 

o o oo 


2 w*» O O 

u «- rvd o 


• c c> 
00 'O o >r 


O «rt 
Vt 
te O 
rsi ac 


♦ O t 

« K I 

♦ e- « 


^ r» 4 

C O » 


X X ^ 

o ^ 

a c 


♦ o 


o o o o 
o o o o 

• • • • 


C/ o c o 
o o o o 


cr oe o 
o o o o 


N ^ fV <> 

00 00 *»■» o 


at 


4T4 trt O O 

C' c r- 


r\t 4TV O 

K> O 


o o o o 
c e c c 


^ O O C C) 

A* O O O O 

« o • • • ■ 

« ►“ 

♦ c 

►- v» o o a o 

pi^ »*> lu o o c. .1 o 

4- H. < 

-J »A ►- 

► ^ X 

< O UJ 

aa^woooo 

**-»p-«oooo 

Sa044J«*«a 
OC •/> »» a 

V) e 
o »- 


o 

ru 

l>* K O 


V» o o o o 
4*4 o o o o 

o • • • • 


o O 

♦ o 


O O o o 

c o o o 


< a 

a X ^ ( 


Ct Vt tL 


*J o 

« o 


0. J 

O O 4- 
>->•10 
o »- 

r* 4A r* 


> t- ^ ft. -* 

•"» 3 « 

I r o o >- 

I M *“ 4 “ I O 


z o 

a X 


C B O • 
B 4« O « 


o o 

o e 


o o 
oc* 


« O B 
« >- 4*J 

• o o 

ro < 


::» 4A o 4T> 

3 •“ O r- 

• • • a 


fw 

#n 4A A. 


o «A «r B w-4 O’ 

« ^ lA K V B 

(w O • « • • 


o o o o 

& O Cl o 

• • ■ • 


B c. o o o 

<M O o O Ci 

« O 4 A • • • • 


v> 

tA >- O Z O «A t 

► ^ 4fc> C ^ I 

a o C4 • • 

^ ^ 4A 4>4 

« ^ a. 

a e 
X X >» 

a p^ f“ 

ft a c 

1/1 ►- 


ft O IP 
Ai « 


^0X0000 
Pf ta«-UiCOCC3 


1*0*- 
1 o o 


X » p* 

a pa •- 

« a o 

V* >• 
4rt O 

O T- 
ft 

4-4 Os 


B 

ft 


0*0 0 40 

o »• o *- 


o o o 

A p» 4* 


B A. s« 

A' A* V^ 


*- O O O 
*- rvj O p» 


•A pT O O 

r> ^ o A* 


c in O 4*' O Ai 

Z 40 lA *p o fa 

4*J O • • * • 


P» O O C' D 

A* O O O O 

« o • • • • 

• ►- 

• o 

A* 

44) 

p- o m o o o wJ 

A- 4-«-4**CJOOO 

v^KOpP**** 

pa H 
^ 4A H- 

► •- Z 

< o a* 

a Z*^W4A0O4A 

is^*“a*“ 00 *“ 

aao 4 M**«* 
* *n >p a 
*n o 


O O ( 

oo i 


‘ O *n 

• •- IM 
; o 4ft 


o pa < 

o *“ < 


O r- 

ft 

4-4 O 

ft o 

ft A* 
ft 


Pft OO p» 

Pf o o ^ 


I O 4k* 
> A- C 

» o 
» »- 

r 

4 O* 

o 


) O O 
> o o 


4A o c 

«- o « 


a a 

< «i 


pt <A a ^ 
a ft 
o o ^ 

A* W- I O 
O 4- 


T ■' 


/ 


/ i 





O tA o O *•> 

« i/% « K O 

tu O « • * • 


o o o o 
CJ o o o 

• • • • 


O ti CJ o 

I o o o o 

t in • * • • 


r o o o o 
i c o o c 

f • • • * 


*r\ *r> o "O' 

^ O "C 


■ O O O 

> MJ O LJ O O 

» sit • • • • 


o a. ^ 
o o 

*- >- I G 


O Vt A' K ^ » 

at tA o ^ 'O 

tel C • • • • 


o o o o 
c u o 

ft • • « 


t:> c ' c o 

I o o o o 

> ^ ft ft ft ft 


fo e- o 

O' f\i c <v 


‘ 0 > irt (J o o o 

t r- Ifci O 4-1 U O 

; O O * • * * 


; ^ w o c. tj o 

. o O O J 

I O tel ft ft • * 

1 »- (L 


#M O C' O 

^ O lO 


o vft fo ^ 

tt Wt 40 <0 ^ «9 

tftt O ft ft ft ft 

9> fte fM 


O O O O 
O O U O 

ft ft ft ft 


o o o o 
C O O C' 


^ c o o o 

Oi O o o o 

I c V> ft ft ft ft 


‘ X 4 i> ^ lO 

1 r* te* r> rsi ft“ »o 

: o w ft ft ft ft 


* o o o o 

ui c CJ O t 

» o ft ft ft ft 


► rvi 'c i' N 

^ ^ f». f\i 


^ lO 

<ft. te. t 


r- ^ O 

W <V t - 04 


o* O 

ti rw O A 


«0 C C teJ 
fte O V.J r^ 


Oft" o. t C K 

Ul Vi O O *# 

u O • ft • • 

M » T- r- 


' ft 1 O O O * 

■ U1 f*' L 1 o O • 

> sA ft ft ft ft rte ] 


> w ft'' c* o *o a ; 

• iT ft- O O ^ * « 

‘ tel ft ft ft ft C 3 : 


X 41 

*1 ^ I# o a .j 

» « Z) te 

-j a CO I-- 

ftft “ ►“ »- « o 



o 


O O 0“ 
fo irt o «> 


o V* 
qt *n 


rw rvi O 


0> V> IM ^ 

O 

• • • * 

O i\i ^ f\l 


O l/» 

at (A 

tu O 


fVJ o- o o 

fw <rt o 


« ^ pn K 
^ fw K 


I ■ 

I 


o o o o 

o o o o 


O O C5 O 

o o o o 

• • • • 


o o o o 

o o o o 


o. 

9 


o a o o 
o o o o 

• • • • 


O O o c? 
o o o o 


AJ * 
V) ) 
»A ^ J 

K O « 
•M 4 
>• ^ tA t 
« •« 4 

3 a 
7 Z 
o ^ 
at 7 o 


O l/> 
h- UJ 

o o 


' O 7 O ( 
4 •- U* o < 

: o o • 


^ INi ^ IV 

r«. iT* 4» r- 


« o • 


» * 
> *>4 r> Ui < 

sow 


(/» » 


> z ■,« 

. 9 c 


rvt o o •- 

fO ^ O «Q 


« O 4 

« ( 

« o < 

fst • 
V) I 
►- 9> ; 

4# I 

K O 4 


7 7^ 
9 •-• r* 
« 3 O 


o o o o 

o o o o 


o 9 . a O' 

O A« fM «0 


OO O f- o 

^ ir> so lA 


9 <^ Ai 9 

a 1^ P> 'O 


<M <s 9 

O P' 40 o 


w 9 

« o 


K» Al lA O 
O PA O ^ 


^ rsj «r 


( ) 


i/i iff ui 


T3 

0 

1 >5 

p 

O Z O 

o 3x 


o o «n 

^ r- O kO 


O O' O 9 
fv* O 40 


4# K o ^ 

O ^ & Ai 


pn o o 

N o to 




00 

00 

w 


o 

U. (A 
Iw O 


r». O o ►> 
0000 


O VI 
X 4/» 
Iw O 


O lA 40 O O 40 

a <A K o O A- 

ku O • • ■ • 


« 

E-I 


• « • p 


« o 

• H- 

♦ o 


C -J o o o 

0000 


« o 

« 

« o 


0000 

0000 

p • p • 


►-9 W» 0 O O C3 
r^p*r>kPiOOOO 
^ K C kO 4 • p • 

«-4 »- « 

^ tA 

► •- * 

<0 

3X4# oOOOO 

Z*-4^ otoooo 

330UJPPPP 


U O' 

* o 


► 9 kA o O O O 

• «- kU o o o o 

' O iJ> P ■ • • 


r o o o o 

IP- QC O O O O 

I O k4J P p p p 


►- 9 </» O O O O 
A>M^UiOOOO 

r»COk0 p PP p 


37<«W9000' 

Zpp^OtrspOOAi 

930^ * PP • 
« «A P- a. 

«A O 


o ♦- 


p- 3 

Ai pp ^ 

AP K O k 

PP H- 4 

lA » 

► J 

< o 


9 3 O M4 PP k 


tA O O o O 

kw O O O O 


«o o o «o 

•r o o <u 


lA K O PA 
AP ^ O 4# 


O 9 

« o 


<a o o 4# 

«a o o <7 

p p p p 


N PA O O 
lA K o *A 

p p p p 

lA <0 


PP P» 4# 9 9 

3 PP 9 < 

9 K 00 p- 

PP PP P- I o 


I ^ 4# 9 a w 

: PP 97 

I I. 00 p- 

I PP ►- P- I o 


PP P» 4# 9 W 

3 PP 9 * 

9 X 00 H> 

pp PP pp p> I o 


7 9X9 

9 « 

00 !• 

^ pp t o 
O pp 


ORIGINAL PAGE IS 
OF POOR QUALITY 


181 


r 1 


1 



TABLE 8 . 3 . (Continued) 



« 0 > 
r> ^ CM 

• • • • 


o at 

fV« K (V i>« 

• • • • 

^ o 

fV l>i « 


o VI rvi o tj o 

« M i/N o Kl 

ut o • * • • 

l«i 01 lA 


rst Q ^ <i 
K 0 « ^ lA 

• • • • 

lA Ai m 


o o oo 

CIO oo 

• • • • 


o o o o 
o o o o 

• • • • 


<t c> o o o 

IM O O C3 O 

o vt • • • • 


o o o o 
I o o o o 

VI • • • • 


Al « 

I 0“ 

* * a lA fiK •« 

t Ui A 4 O Aj 'O 

‘ O O • • • • 

» ^ a •- r 

I «A IV 

a 


c o o o o 

tel c. LJ O O 

I o • • • • 


flO K> o <c 

»“ o ^ 

• • • • 
lA A 


C A ► 

^ fv o 
• • • • 

v> rv ers 


« 0 IA O ^ 
K) o O *4 

• • • • 

O* A. ^ 


O A. O « 
O 'O c; «# 


o VI o cj tf> 

« «A ># a o ^ 

IM O • • • • 

n« OK A 4 i'« 


o VI o- C ou. 

« VI A> IV o O 

Ik o • • « • 


^ c c oo 

rsi o o o o 

o o • • • • 


»> » VI o o o o 
rvMv- te<oooo 


air^woooox 

ZM«»«A<OOf >4 
330IV**** 
« VI & 

VI o 

o ^ 

« 

wo fA «A O «0 

Iv ^ o «> 

o o • • • • 


«U O O A* 

A.' Al O 

• • « • 


K o A» 

•0 O O K 

• t • • 

VI ^ K 


#A OD O •- 
•A *□ O A< 

• • • « 


V VI 

V* <4 O Ck w 

m *» D « 

^ E O O V* 

w M ^1-10 

« W O 

W ^ VI 


3E VI 

M V> ^ O Qk. w 

a •• s < 

^ K O O V- 

*• M ^ I O 

AW o V 

V» ^ VI »• 



OI to ^ 

w «» trt 

• ft « * 

*• K K S* 
ra «0 


h.^ «> 

O O (Nj <M 

ft • ft ft 

r- -4 CJ O 

IM rg <\4 <0 


^ ft» lA » 

rt *> K » 

ft ft ft • 

tJ 0> r* ^ 
K» IM r- K 


Cm 9> •»' c"* fvj 

ut m «r> OK 

IM O ft ft ft ft 


o m K M m 

« V> -4 ^ K m 

kw O ft ft ft ft 

N( « ft- K 


O m O QK O «« 

at m 4) m o K 

tftj O ft ft ft ft 


0 . o o o o 

c o c- o u 

ft ft ft ft 


4J o o o 

C» O O ti 

ft ft ft ft 


o o o o 
C/ o o o 

ft ft ft ft 


ft# o c> m w^ 

fS* OOft“ft“ 

o m • • ft ft 


IT O wt €► 

ft- O ft- 
I ft ft ft ft 


' » X M V* -4 go 

• ft- U- K 4> 4 O 

. O W ft ft ft ft 


‘ ft# « «# ftl <# 

I ft" K O 4 Oft 

I €.> ft ft ft ft 

► K ft* K O 


<o 4 a » 
(N. OL O C 

ft ft ft ft 

0 4 4 0 


^ O |.J> lA to 
hftj O C 

» 4 ft ft ft ft 


K O ft4 

►ft K » 
>> 4 to IftJ 
ftft •• tk 

a a 

X 7 ft# 

3 •-• ft- 

o. a c 


4 K (M M 

ft ft ft ft 


K « 
4 M ^ IW 
K O W 


0» tf' 8P rg 
ft» w^ t- ft- 

ft ft ft ft 

Og 4 m O 


ftt ^ CL 

» «a 

!• ft' K O' X X ^ 

€► ft»1 ^ 4 3 •• •• 

ft ft ft ft ft a G 

fv a- r- to m ft- 

ft- m O 

o ^ 

ft 

4 tOfO K W» » 

^440 

ft ft ft ft ft O 

»- O K ft ^ 


Oh ft' o m 
O ft- 4 o 

• • • • 

4 ft to K 


C* rv ^ 
o tn 4 O 

ft ft ft • 

ft- pg r- 4 
ft* ^ Oi 


<M to «0 K 
(Vi ► *- rs. 


ft O' »o Og 

C 4 ft- K 


o O' to fto 

fg K ft* »- 
ft ft ft ft 

ft «M 4 


cm 4 4 O ft 

at m 4 4 0 0 

u. C ft ft ft ft 

tg at IM lO 


O m ft'' W' O K 

am <M ft- o to 

tki G ft ft ft ft 


a. C' O O ( 

D C C O < 

ft ft ft 


CL 0 0 0 0 

3 C C O C? 

ft ft ft ft 


4 C. O O O 4 

<M O O O O rg 

«G ftftftft 40 

♦ o • o 


ft- O' lO to o O • 

K iw« ^ tw ft- O O t 

^ K O 4 ft ft ft 


a X 4 Lft o o o ( 

* -ft ft- at .M o o f 

3 a c tL< ft ft ft 

« m K 

m o 


wi Cft ft- o to 

O' to ^ 

« O ft ft • 

« K ft- 


ORIGINAL 

..V POOR QUAUT15 


1 TO * 7ft9? t.37 ftt5 .79 .CO .00 2.35 12.02 • 12.46 3.08 .29 .OC .00 .00 4.11 1«.94 

5 TO 9 1.3? .44 .00 .00 .00 .00 .1«? 1.«1 • 20.3? 4.84 .29 .00 .00 .00 1.47 26*98 

10- Uf .00 .15 .00 .00 .00 .00 .00 .15 • 19.06 5.57 ,88 .CO .00 .00 1.3? 26.85 

TOTAL 9.24 1.91 .15 .29 .00 .00 2.49 14.08 • 51.91 13.49 1.47 .00 .00 .00 6.89 73.75 



TABLE B.3. (Continued) 




* o 
Jl X 


« o 
^ m 



ft* ^ m 1- 

-i 

o 

• 

ft ft ^ • 


m 

ft ft- T- N. 

ft 

to 

D ft « 

m 


• • • • 


• 

• • • • 

»- 

o 

» r*oK 

o 

K 

O to o « 

o 


fw Kl *> fft. 


ft- 

ft ro « « 

« 


o v» 

O O 4T4 pn 

O V* 

ft 

« 

»-> «■> ft • 

O 40 

ft M 

fft r4 ft- f\* 

m ft* 

O 

» O to • 

« VI 

4M O 

• • • • 

4M O 

• 

• • • « 

tv O 

ftri ft 

fU Kt 

M ft 

fO 

•- ft ft « 

ft tt 

w 


W 


« 

« 

o 

ft 

<3000 

ft 

O 

« 

o o a « 

ft. 

3 

OOC< O 

3 

o 

o o o « 

3 


• • « • 


• 

• • • « 


4 A 


4 A 


• 

1 

M 


rw 


« 

ft 

O 

-ft lO 40 l»> 

ft 

o 

r» O c- • 

«* 


ft ft- ft* ^ 

rw 

o 

o o e> • 

ft 


« o « 

• 4 

« O 4 


» O' 

> M ^ 

K O 


X « M m rv 
4«< O 


Jt o 
r T ^ 

ft :■ O 


w o 

« O 


O K C o 
r<^ t\» o 

• • « • 


^ O' o ►> 

•- ft o c 


ft Q « • • • 

ft *» UJ 

• e « 

IVi g 

♦/» IS 

1-0 M o ^ ^ 9i 

X o w • • • • 


»- «i tr- uj 

ft «- &. 

M A 
^ >1 
3 ^ 

ft 9 C 


O »• fv w> 
rw K m 


»- >o ^ o 


• • « • 


( 


*M» O 

ft o 


ft. »»> N» O' K 


O 

a iF> 

brf O 


« O <« •> 

4f» K -ft K 


> M" O N 

) V- O ^ 
» • • • 


o o o o 
t c e c> 


o o o CJ 
o o o o 


WN ft 

« C"* ft »“ 
« • • • 

• ' rw ^ 


O v> 
at y% 

Ui o 


ft o 

ft ft* 

ft o 


> o o < 

> o o c 


►- o o o t/' ft 

*-C 04 i> • • * • 


ft A iw 

XXftcrlwck f- 

330tw»*«* 
« ft* ft «> -• 

O 


' o 
■ 1*1 O 


to *o c 

• • 


X ft 
— • r- 

•M O 


«4i • • • • 


o -• 


v» O 

ft o 

ft »- fv. •- 


rw o ft'^ 

O ^ C’ <M 


M O ft** O' »0 ft* 


ft ft- K »0 I 

O ft* ^ I 

o • • • 

^ -Oft* ( 


X 40 
» *- 


ft O ft ^ 

ft 

O O ft- 

^ ft. I o 
o ►- 


ft t> ft 

3 ft 

O O ft- 

►- ft- « o 


v> \j> 
> D 


ft o 

p- K 


♦ O V 

• 

lO ft* O ; 

^ ‘ ft* I 

X O 4 
ft* t- < 
► -i lA 4 
ft ft* I 
X Ct 
St T *» 
O -. r- 

O S C 


O 

• O 


O ft-» 
a «o 

4- O 


r> 9 c 4*« 

« to ft* ft 
40 O 
O ft* 

at 

W 4> 

• o 


«» X 

ft ^ 


VN tO 

«) 

o 


•J 




ft o 

r- fo 

•o 

o 


ft 



» «D 

to fo 

• • 

• 

• 


fft 



• • 

• • 

•0 O 

c» 

<!» 


o 



ft 04 

<K K 

ft 

ft 

•1 


K 



ft 04 

V4 a 

o o 

c* 

ftt 


O 

431 


C' ft 

ft 04 

t# *» 

o 

o 


ft 

VI 


04 V? 

« ft 

• • 

• 

• 


44. 

o 


• • 

» * 

ft 


ft 


ft 

a 


04 ft 

40 ft 






w 




o o 

o 

o 



ft 


O Cl 

o o 

c o 

o 

o 



O 


o c 

o o 

• ■ 

• 

• 



1 


• • 

• « 






rsj 




o o 


tO 



-# 


O VI 

O 40 

ft o 





rvi 


O ft 

O ft 

1 • • 

• 

• 


« 

O 

40 

• • 

ft • 





« 

ft 

444 







« 

a i» 

04 ft 







4rt 


ft 



ft V* 

to 

*r 



» X o o 

o o 

. O o 

ft 

*f 


ftt 


Iv C O 

C< Ct 

' • • 

• 

• 


K 

o u 

• • 

« * 

v» o 

r- 



ft* 

ft 

tt 





r* 

ft 

w* 

VI 

U4 






« 


ft 

o. 






X A 





ft • 

K> 

ft' 

X z 



ft ft 

40 K 

4T4 ft 

ft 

40 

O ft* 

ft 


ft m 

40 O 

• • 

• 

« 

ft 

ft 

c 


• • 

• • 

V4 v> 

pn 

ft 


VI 

ft 



04 Kt 



ft 


v» 

o 








o 

ft 








ft 





o 


K4 


w 

o 


ft ft 

ft 

>» 

tc 

f 





ft ft 

tO O' 

• « 

• 

• 


« 

o 


• • 

• * 

00 ft 

fo 

O 


« 

ft 


ft ft 

*•' o 



ft 


« 

4T4 



ft ft 

ft c 


ftt 



ft 


ft c 

ft ft 

ft oo 

o 

ft* 





O* ft 

a? o 

« • 

• 

• 



e 


• • 

• • 

ft ft 

ft* 

(D 



ft 


ft. 40 

04 ft 



ft- 



ft 


ft 

► 40 

ft »- <► 

ft 


-4 

• 


04 04 VI ta 

ft O' 

ft 

O' 


ft 



o |rl 

ft ft 

• • 

• 

• 


ft 



• • 

• • 

ft ^ 


O' 


o 



VI ft 

K 





*“ 





ft c 

C:> 

ft. 


o 

VI 


oc C' o a 

OC O 

O 

043 


a 

40 


o o 

O tt? 

• • 

• 

• 


443 

e 


• • 

» • 





ft<l 

ft; 









V.* 




o o o 

o 



ft 


o o o o 

C' C' c 

c 





c c* 

c c> 

• • 

• 

* 



t 

*o 


• • 

• • 






o. 




C* o ct 

t 



ft 


r> c 

C' o 

o o o 

o 



Ol 


o o o o 

# • 


• 


« 

o 


• • 

• • 





« 

ft 








« 

o 









04 








VI 





1 tt> 

%n 

ft 


ft 

4> 

40 

o o o o 

•u 


ft- 

ft 

*-« 

ft 

444 

O Cl i> o 

I • « 

• 

• 

ft K 

O iff 

• « 

• • 



•- 


ft* 

ft 

ft 








40 

ft 






• 


ft 

X 






< 

A 


4V 



• 40 O 

pt 


X 

ft 

Kf 

40 O' 

40 A 

«4> »• t3 

o 

X 

M 

ft 

« 

^ Oi ft lO 

> • • 

• 

• 

3 S 

o 

4»- 

• • 

• • 



ft* 

ft 

40 

ft 

a 







VI 

C3 








o 

ft 








ft 





ft o 

ft 


w 

>> 


ft ^ o ft 

^ ft o 






ft *ff O tO 

• • 

• 

• 


« 

o 


* • 

• • 



ft- 


« 

ft 


ft 

ft 





« 

40 




O ft 40 




ft 


04 o 

C> ft 

0» 40 

ft* 






40 V< 

O ft 

• • 

• 

* 



o 


• • 

• • 

•o V 


«o 





K4 

ft 






ft 








A 









r 

VI 




*» O' 

a. 



M 

ft 


ft o 

a. _4 


“> 

« 


ft 




n « 

o o 


ft 


.J 

K 


o o 

ft 

ft ft 

t 

o 






1 o 


O 

ft 


ft 

mJ 



O ft. 

40 •- 



ft 



ft 40 

ft 


184 





i 

; A 

;* 

'I 


'x 



5i 


I 

! 


if 


\ 


J 

t 



EOVAROS AFB TAILWINDS VS CROSSWINDS 
NONTM OF Aue. 


^ lA 

< fg K' ^ O 

H • • • • 

O ir r* «g 

H ^ ^ M « 

O M » O C P> 

•e 4/» o o 

IM Id • • • « 


a o o o 
coco 

• • » « 


fg C ^ 
O IV « 

» • • • • 


2 m IV 
> iM fv ro ^ O 

» M • • • • 

fir «r #• K' 

N wu 9- rv 


9^ t>t9> ^ 
O « K 
• • • 1 

ir> IV 

IP ^• 


•# *# N m 
«# <« tf\ ^ 

• I • • 


o o o o 
r> e o o 


«4 K ^ 
•0 ^ ^ ir* 
• • • • 

•it IV lA rv 


O ♦“ 00 ^ 

rg * (V 

• • • • 

Pg K' <0 

•- rv 


<r ir^ O O irt 

rv •• o o ^ 

o ^ • • • • 


H » 2 0>> lA ITH CP 
^«^l*IIV<^^4r 

C O u • • • • 

M H «r 

> .J «A Ui 
« T* & 

2 A 

2 2 •« N «t lA <c 

3 •O rv O 

2 2 0 « • • « 

i» P- o- rv •♦ « 

ir» o 

O ^ 

2 

w CP o •- p. K 
2 ^ ^ 
« O • « • « 

♦ p- Ki ® r. 
« ^ IV 


•# P CP »r K 

•t o » •# 

o • • • • 

K IV ^ rw ir« 

*A 


O *n « ^ 
« P ft O 
• ■ • • 

«' rv |g 


O iA POOP 

2 «A IV o O rv 

Ui O • • • • 

rv 2 


K p tr» . 
P- ^ ^ Ui p ■ 

^ c o o • 

« H « r* 

J *A ^ 

► ft- 2 

<t o .V 
2 2 •# w tr f 

2 r» 2 rv 1 

3 2 0 0 • 

2 V» o 2 •# « 

*A O 

O ^ 


nt r> ro p lA 
O P- rv o 

o • « • • 

r* *- rv 


2 ft) 

►- •# P 2 ^ 

2 m Oft 

^2 O O K 

•M »M K M I O 

ft ^ O r- 

P» ft- ft^ ft* 


P ft> p ft> 
ft O IV 2 
• • • • 

IV »- m 


Oft) m fti c P 

2 ft) ft* ft“ O IV 

wo • • « • 


o o o o 
p e o e 

• • • « 


ft o o o o 

IV o o o o 

ft o t • t • 


M p ^ o PA 
rvMMiwftfvOK 

rvCOi0*«a« 
M W ft 
W V> K 
► m2 
ft o w 

22ftWft^OPft 

2M^2MOIVft 

320 w«*«* 

2 ft) W 2 
ft) C 


W P P P O « 
ftMV O 2 
ft >0 t • « • 


K p O K 
M rv O ft 
• to* 


2 ft) 

M W ft P 2 W 

2 m a « 

W 2 O O M 

M M M M I O 

ft W O W 

M M tA M 


ORIGINAL PAGE IS 
OF POOR QUALITY 


i 



r 


'O 

I 

s 

O 

a 


CO 

00 

H 

■4 

PQ 

< 

H 


186 


II 


rw <v w> 
o K o N 


N 

•• rw«D 


C 

m *A 

u, o 


^ C. C » l> 
rsiOot\t 


O o o o 

C O O Cj 


• • • • 


.J 


o 

o *# 

« 

O' « 

ft 

ft 

ft CO 

A 

•J 


A #A 

ft 

m 


O' 

«• VI 

<x> « 

« 

pA 

o r 

A 

« 


40 lA 

in 

ft 


• 

• • 

• « 

ft 

• 

• p 

p 

ft 

P 

P P 

p 

o 



Vi ft 

V' • 

o 

»A 

ft ft 

o 

o 

O 

ft O 

ft 

ft 



ft K 

o « 
« 

ft 

A 

->» ft 

m 

ft 


ft! lA 

O 

o 

VI 

o 

O' A 

« 

o ♦ 

O iA 

O 

Cl o 

O' 

O «A 

o 

O ft 

o 

« 

M 

A 

«A ft 

« « 

tt V* 

A 

o o 

A 

« M 

A 

A ft 

o 

ft 

O 

• 

• • 

« 

ft o 

P 

p p 

p 

ft e 

p 

p P 

p 

A 

• 


lA 

ft • 

ft « 




ft * 


A n# 

« 


ft 



« 

« 

w 




w 





a. 

O 

O O 

• 

Q m 

a. 

O 

o o 

O 

a. 

O 

o o 

o 


a 

c 

O C} 

a « 

a 

o 

C' c> 

o 

a 

o 

o o 

o 



• 

* • 

• « 


• 

p p 

p 


p 

p p 

p 


I O I 

t >- I 

I O 4 


• o 

« ►* 

• c 


o & o o 

o o o a 


V) • • • 


tst < 


% 9 

•m »- 

► J 

« t~ 

> a 


» X o » o 

» 14} C h ^ 


• • • • 


a: ^ e fo N 
a 


V ►- 

►“ o * M o oa 

r ^ u< N •- c ' 

K O w • • • • 


a Ml ^ 


^ aj ir> uy 
« •- a. 

« o 

T X sg G 


r X O 
»/» ^ 
4A C> 

C ^ 


• • • • 


# o 


O <*u c> <>> 

f»- r*- »- 


w O' 

« o 


^ 'O 
•“ C It €4. 


ft 

o 


r- ic c r*. 

<v »M 


N O fw ft 
^ O o 


iS 

ft 


r- r- »• !»■> 


o »T» fv rvj 
C ITk 


O ^ 

fv. *Ti nr r- 


C 

or *A 

4iJ C 


• • • • 


c V) o^ c>c ir 

iS i/t U U lA 

h. (O • • • • 


c 

o 


C.J c 
> a o 


« c 

• »- 

• c 


C L- Cj O 

o o o o 


• • • • 


N Ml 

•- K 


O 4/» 
*- Uf 

O O 


O rv 


O •- 

t' a 


<N *- #“ 

rWK O 


<► o »n •# 
iM rw o ^ 


w > 


X Ml *• « ( 

a 9 o ft 


< o 

9 Z i4 1 
9 «M •- I 

5 9 0 1 

« W) ( 

lA C» 

o *• 


u O 

« o 


> ^ *- 

' rv. ft. 


w c» 

« o 


o 


► •- '<» 


>r o> ft .y 
a ft 
o o *- 


ft ft «J 
9 ft 

O O ft 

ft ft I o 

O ft 

«M tA M* 


! i. 


T' 


O 

> a 


9 O 

9 X 


O 4 
ft 4 

O 4 


• • • • 


o o o o 
o o o o 


• O iO 
fSi ft 


^ ft o 

K' *-> 9- 

ft o 


z oy LA lA Ai 

4w O ft ir> 
ti • • • • 

ft ft Ay Ai 


ft » * * 
ft ft ft 4 M I 
K O u 


ft ft I 

9 O 

Z 9 ft 
a ft ft 
ft 9 c 


► o ^ ■ 

m «; ft ft} 


ft -4 *A U- 

ft ft ft. 
9 O 
9 9ft 
a ft ft 


ft ft ft ft' 
CD O ft »• 


t 


O flO ft o 


w e 

• o 


O Ay OC 

ft Ay ft ft 


lA ft 
4^ O 

O ft 

ft 

ft t> 


ft AJ 


« O 


N ft O N 
► A- ft t 


ft ►' Z Ay ^ 


ft O ft ft 
lO O ft N. 


• • • • 


ft ft lA ft 

ft fv ft PA 


A ft o* ft 
ft ft A O* 


• • • • 


O 4A 

oe 4A 

4M O 

Ml t£ 


O 4A lA O L lA 

a lA ft o o ft 

u. o • • • • 


coco 

O O O o 


ft «A Oi. 4 A O ft 
A ft ft ft A ft O ft 


»• A 4A o O lA »A 

AftftftCCftft 

AK 0«9 #••• 


9ZftUftiA»Aft 
X ftft flccoftftft 

a9oiM«*«« 
« lA ft a. PA ft 

*A o 


► ft M 
< O «M 

9Xft4byonoo 
Zftft«oo«ao 
99Cuy •••• 


r «A I 


O ft 
w <> 

• O 


ft A o 00 
C» ft O ft 


4A O 

0 ft 

m. 

1 i> 


«A ^ 4A 0> 
ft A ft 4*' 

« o • • • • 


• • • • 


• • • • 


1 « 9 > ft. yj 

a ft 
O O ft 


r o ft. ft 

a ft 

O O ft 


ft ft ft ft I o 


o « 

ft lA ft 


O 




« 

i 

^ i 


" I 


I 

i : 


r ‘1 


t" 


-J 1 



'■'I 


? 

w* 

1 


. 


V'^* M 

I 


0 


G 


T 3 

§ 

a 

i 

o 

O 


CO 

00 

W 

.4 

p:) 

C 

H 


ji 

V) 

O 


v» o 

> 9 


3 

a <4 a *0 

3 

• 

K W a ►* 4 

mi 

a 0 m » 

3 

« K a 4 > 

i 

2 

•> n< fr> ^ 

2 

na a rs* « 

a 

2 0 ^ O' 

a 

K in 2 rw 


r- 

• a a a 

mm 

a a a a « 

#• 

a a a a 

a- 

a a a a 

( 

o 

a 2 2 o 

C 

c^ 3 ni n> « 

c 

2 0 m ►> 

0 

ri V^ N N 

t 

»“ 

in 3 a 

►- 

3 3 » « 

« 

a* 

m *n 0 


»• m fw •» 

’ . 

O in 

3 ►'I m 

o %n 

4 

^ a 3 o 4 

0 VI 

a» 0 0 1^ 

e m 

a 3 K 3 

1 ^ 

a M 

3 ^ K 

m VI 

3 a a a 4 

m m 

a m 0 » 

2 m 

a a 4- ?■ 


w O 

■ a • • 

iw O 

a a a a 4 

3 0 

a a a a 

3 0 

a a a a 


K( 2 


►a a 

•« 3 nj m 4 

M « 

♦• 

3 2 

ao a 4 * •• 

1 ; 

W 


o 

4 

4 

W 


w 

t* 

1 

2 

o o o o 

2 

4 

0 3 0 0 4 

2 

0 u 0 0 

2 

0000 

1 

3 

C> O Cj O 

3 

0 C 0 0 4 

3 

c 0 C 3 e 

3 

0000 



a a a a 


a a a a 4 

I 

a a a a 

1 

a a a a 


in 


in 

4 

in 


v^ 


i 

fg 


141 

4 

rj 


rsi 


1 ; 


<4 irt C> O 

fV *- O O r* 

♦ o • • • • 

♦ K u< 

« c* o 

rw « 

JCOlOlAK 
fr> ^ IM M O ** <4 

s o u • • « • 


« 9 o 


«/i C’ 
O «“ 


w# <► 

« O 


a <^ 

r «Q rsj «n 


C 04 

^ «L Cl 

• • • • 

O N 


•4 

f\i 

« O I 
« t 

• Cj < 
/M « 
I 

♦- » i 
^ I 

K O < 

•-I ►- ( 

^ ^ tn I 
« r- ( 
9 a 
7 2 <4 
3 r- 
«i a C 


C> O CJ O 

o o o o 


►i 4 


<St K <> *C 


I*- iT> r> fn o 


*r» fo »r» rw 

^ O *“ 


r» io f 

r* »• 1 


O v» 

« V) 
w O 


O tri 
a t/y 

iki Q 


« O 

* H 

• O 


K Oi «/f O O f 

N. *H p- 4w Cj O C 

c o o • • 

« ►* « 

«J *A ^ 

•» 2 
< a «*i 
2 2 <4 w r«- C 

2 ^ 2 ^ <V < 

3 2 O • • 

2 M ^ 2 «» 

V> O 

o •- 

« 

ij a ^ a < 

K} 4 /^ C 

« o 


« c 

4 ►- 

* C 


c. o c< o 

O O C 3 O 


</t O O c) O 

- kj Cj U O O 

I O * * * * 


• • • • 


»- •- 

4C a 

2 2 ^ 

2 r- 

3 2 0 1 
a wi I 

*/» o 

o *- 

2 

SJ gk 

* o 


o w ■ Cj If' 
* O r- C> ^ 


M ^ -4 a r> _j 

2 »< 3 2 

^2 O O »- 

M ^ I C» 


G 

ORIGINAL PAGE IS 
OF POOR QUAUTY 


• • « • 


>#023 
3 2 

O O ^ 

l> I o 
o ^ 

r- «*» r* 


« O </> 

« K tw 

« C kP 

r>t < 
vy ►• 
irv ^ o 2 c 

K. M MJ I 

2 e w 

W* ► 2 
lA |»J 

2 ^2 

m a 

2 2 2 < 

3 — ^ 

2 3 0 


C O 
o o 


o o 
o o 


« o « 

• « 

• o « 

t\l 

tr. 

^ t> 

> mm •>• 

S O 


2 0 0 0 0 
w C. O O O 

w • • « « 


► ^ «A U/ 

2 4 ^ 2 

3 a 

2 2 2 
3 ^ 

2 3 0 
Vi H 
y> O 


e o o o 
o o 


o o 

« o 


2 

3 

2 


in 2 rv >2 
I* N 4 C O 
• • • • 
r- K K> fVi 
<X ^ ^ 

^ r. 2 
2 r«J rn O 

• • • • 

0 0^0 


CJ ^ rw 
2 •• ■ fv C 


«3 rg rw K> 
2 <M K 


r a 

r fvi 

I • mm 


O 1 ^ 
2 m 
IM O 


m 

Og 

2 

I'j 

« C 
« ^ 
♦ o 

in 


O a in fn 
in fsj o 


• • • • 


o o o o 
c c o c 


c> o o & 
o o o o 


o o c 

r c « 


Cl Cl 

oo 


c. o 
o o 


^ a in o o o o 

mm w‘ IM O O O O 

2 O Id • • • • 


3 2 2 CJ O V tt 
2 * 4 »- 22 > 0 «”a 

330 ii 4 *««* 


nj I 

<>J I 

► 
2 < 
3 i 
M • 

3 ; 


m O 
O r- 


w o 

• o 


rw 

• O in c 

• ^ ui C 

; o i« 

• »• 2 
» in *• 


O IM 

I ¥m &. 

> o 


) o o 

J CJ o 

I • • 


3 0 0 0 
3 0 0 0 

« • • • 


a a a m 

<Ni O O 


2 i ir «n 

® ^ 

• • • • 


*4 a 2 3 

3 « 

o o »- 

I C 

o ♦- 

•- ir •- 


in in 

• • 


OO^ 

o nj 


pa #» <4 O 2 O 

M mm 3 2 

3 2 O O ^ 

mm mm ►■►>10 


I 















m irH 


•J 

O O ft o 

ft 

PM ft ft O 

m 

ft) VI « N 

ft 

« ft e M 

V- 

• • • • 

M 

• • • « 

«> 

M ft ft V. 

o 

•u ft V VI 


VI ft ft 

V* 

M VI rg ft 

C VI 

K ft O K 

e VI 

V. psj Vk V 

a VI 

V> fy (3 a 

ft VI 

ft VIK ft 

M o 

• • * • 

M O 

• • t • 

M ft 

VI VI 

M ft 

VI K» ft 

W 


W 


ft 

o o o o 

ft 

o a o o 

3 

o o o c. 

3 

D OC O 


O M 


• O «J» 


lA C> O ^ 
V- O O «- 


rvl 

« O V) 

« o o 

fv < 


& o o o 
o o o o 


& O w • • • • 


I 

1 

o 


« 

CO 

H 

5 


s 

VI 

v> 

c 


V) tf 
> 3 


9 O 

S Z 


« ^ ^ 
z a 
z z ^ 


c 

e ^ 

ft 

• o 


N C O 
r- O r-» 


• • • • 


VI 

K a z o o o o 

«r*«4» uriC'0&Ci4 

Z O W • • • • 

pm ^ a 
mty^ ku 

« «> a 

Z O 

z s <« c IT e ^ 

3 M «• U ry ^ 


w O 

« e 


o «# o 
^ ^ ^ 


Q 


3 

Z 


C ^ ^ 

^ o 

• • • f 

^ ^ 


Z »« U VI 
^ Q f\> 


•# (^ «r» e 

«# rsi v> «,> 

• • • • 


irt i»> ^ 

^ ^ K^ 

• • • t 

n « «o ir» 

pn a 


o v» *r a v^ a 

ft VI irt ^ Ok 

MO • • • • 
M ft «# 


ft 0 3 0 0 

3 C3 O O O 

• • • • 

I 

v> 

rv« 

^ c C3 o e 

ru 0(300 

O V) • • • • 


*Ap-o z«rt^oo' 

Z O w • • • • 


Z a 
z z 

3 

ft z c 

V» V 


M O- 

• o 


r O O 
) « O 


VI ^ « w 
VMV PM O 


e ^ to o « 

r» #v VI v> O 


O VI o tr fv 

ft VI fW ft « ^ 

MO • • • • 

M ft VI VI O 


ft o o o e 

3 O O O O 

• • • « 


^ o o o o 

fw O O o O 

« O VI • • • • 

VMM 

V O liP 

PSI ft 
V» M 

^ ft « o o o o 

ftVuMMOOOC 

z a o • • • • 

M ft 

M ^ VI M 

ft *- ft 

9 a 


VI Z 3 ft 

W 3 M r* 

* ft » O 

K. VI M 

VI o 

o «- 


V) rg N. fi. 
V L.< kC rw 

• • • • 

M rvi VI K 

r" 9» f\4 


M ft 

V O 


VI VI O K 

r •« c ^ 


c o o o 
o o ou 


o to ft VI 

ft ft K 
• • • • 

M K fll M 


• • • • 
ft <6 ry ft 

IT- ft r* K 


ft ViO ft 
fK M O ft 




. t 


1 1 


O y- 


o o 

> 

o 

VI 


lO V> ft; O 

« 

w 



C' VI 


o o o 

u 

o 

a 


O C Ci o 

i ’ 

(Z VI 


o 

13 IM 

ft 

VI 


O PM 

« 




Pi VI 


o o o 

kj 

ft 

a 


43000 

1 

1ft. w 


• • 


M 

ft 


• • • • 

« 




M C 


• • • 

p 

M 

o 


p p p p 

! ! 

X 




M 

ft 



« 

VI 

PO 


<M ft 




PN 

ft 



! 






w 



« 

a 

PM 


1..^ 





w 



t , 









« 

ft 




















• 

ft 

ft 










\ 

ft 


o o 

O 1 


ft 


o o o o 

• 

3 



ft 


o o o 

o 


« 


O o o o 


3 


V. ZmP» 

c 




c r c c 

4 

C 

c 


3 


c C' r 

c 




c o E c 




* < 

• • 




• * a • 

« 

— 





• « « 

• 




p p p p 


/I 





b'k 



V 




VI 





a 




rw 





'■* 



• 




v« 





PM 




/ 


O w- 

•’ • 




••• t,f li 

0 






r c O 

o 


ft 


Cl o o o 


rii 


o c. 

PJ3 




C 3 ' O 

« 




l\J 


-5 3 

u 


PM 


oo o o 

t ' 

* O 


• • 

• 




• • • 

« 




• c 


• >1 • 

p 

• 

c 


# p p p 


« M 





ft 



y 




« ft 




• 

ft 




• o 




« 

«r ’ 



m 




• o 




« 

o 



* 

ry 








« 




PM 





IV 




VI 




¥» 




* 




VI 




a 




, ^ 

u 

.1 

' . 

o u 

- 

« 


^ ft-« C 

« 




ft a 

bf 

o o o 

rt 

ft 

a 

VI O O 3 O 


V> . «• 

.r 

C k 

o 


•• 

M 

.• u .V C 

• 



K 

ft ft 

•J 

O W C3 

o 

PM ft 

ft 

M 

O O & 

{ 

^ It 

-> 

ft 4 

• • 

•M t. 

o 


• • • 

% 




Z O vO 

• * a 

p 

<M Z 

o 

lO 

p p p p 

* 

M V- 

• 




p 

« 


• 




m 

« 




ft- 

ft 


1 

W V> M 




VI 



• 




^ VI ft 



mi 

a 

ft 



M M 

z 



V- 


z 


« 



ft 

ft- 

7 



ft 


z 


{ 

« a 

w 



•'. > 




« 



« 

a 

M 



ft o 


Mi 


} < 

3 Z •• 

W O 

1. ir 

^ 1? 

•» 

w c. .V cj 

t 



3 

r <# w 

O O LJ 

C3 

3 Z 

ft 

IV O O O O 


z M a o 

•• 

z >« 



C ^ - o 

• 



Z 

Ml ^ 

ft 

O O ».3 

O 

Z ft 

ft 

a o o o o 

1 i 

3 3 O M 

• * 

• ♦ 

3 3 

V 


t • • • 

• 



a 3 O M 

• • p 

p 

3 3 

o 

M 

p p p p 

f ' 

« VI M ft 



VI 

M ft 


« 



ft 

VI ft ft 



ft a 

ft 

a 


1 

VI O 




VI 

o 



V 




v» O 




a 

o 



i 

o - 




9 

•• 



« 




O ft 




o 




t 

■ 




ft 




• 




ft 




ft 




\ 

w ft 


N ft 

O P* 

pj 

» 


VI C3 VI a 

m 




M a 


a 1*10 

a 

w 

a 


o o oo 




^ PM 

O ft 




~ *3 M PM 

« 






VI o o 

a 




o o o o 

1 

• o 


• t 

• • 

m 

o 


a • • • 

• 




« ei 


• p • 

p 

« 

o 


p p p p 


• M 




• 

M 



V 




• p- 




« 

v> 



1 

« 




• 




« 




• 




« 




f 

VI 





VI 



« 




•31 





a 



( 

ft 


VI ft 

o 


k# 


* k VI O 0“ 

• 






^ V» Cl 

a 


ft 


a a o ft 

1 > 



O PM 

o VI 




M •- o »M 

« 






^ ft o 

Vk 




PM ft O ft 

j 

o 


• • 

« • 


O 


• a • • 

« 




o 


p p p 

P 


o 


P P P P 


M 





M 



• 




ft 





ft 




M 





- 



« 









ft 



j 

a 




a 




• 




a 




a 




1 t 

z V) 




z 

VI 



V 




Z VI 




z 

a 



1 ’ 

•• M 


ft ft 

ft ^ 

»■ 



V O 0 

« 




•>« ^ 


V a a 

-y 


ft 


ft a a ^ 

( 

3 M 



3 « 


M 


3 « 

« 




3 ft 


3 

ft 

3 

ft 


3 ft 

1 

W ft 


O O 


mi 

Z 


O <9 M 

• 




Z 


o o 

ft 

mi 

z 


O O ft 

1 



V M 

1 ft 

P« 



M M 1 O 

• 






ft ft 1 

o 


ft 


ft ( o 


ft ^ 



O M 

ft 



O M 

« 






o 

ft 

ft 

•9 


O ft 


M 


M V» 





#• VI 

« 




ft 


ft IT ft 


ft 



ft a ft 

t ) ! T . 


188 


U 



O tei 

« ar o Ci 

»-• « « «« 

2 a I/I w 

ki Max 

» mtl U U* 

^ 1^ a a» o 

O 4 w Ui ^ 

a a 

O Mi t/l 

«» ar o .j ^ 

M 

ar a »- li^ « 

w a tt 

♦ > O i> Ui 

* *>* « a » o 

# O u M u* ^ 

X a a 

iT 

Mi VI o 

O «i « 


»!■*► 


4 rN 4 } 0 '^ 0 ^«>^« 

• •••*•«•« 

«C «>o 


#•••••••• 

rv 4 r«poniin«f*>« 


9 « C‘ o w r^» 


^ 'j w , 

* M «« Q ; 

» C lA* k 1 

Z & j 


& *ib« 

' «IM 4 D^^^ 4 D<a 


u C « <« O 
!N CJ* ♦ 




‘ fst M 9 > tr r>t m 


lO ••••••••• 


fMii. 

Vi I I I i I « I I I 
XOOOt>»*-* — ^CJ 


O Ui «/) 

« z id o 

•4 « « « 

z a V. I/) u* 

M Max 


MJ V) 

« Z U/ 
»-«««•«• 
z a VI « 

ki z a ^ 

• » O U w 

• ►-* « fit > o 

• O W ki w k> 

z a tt 


9 >P*O«U«*Z 0 »Z 

• •*•••••• 

aNNf^«*k o*<z 


irieMrtfaZf^zo 




aca^r^aiM rs 4 




*#v a 


O M VI 
» Z 4 S ^ o 

•-•««« 

^’B^viim i/C;rv4>Zirzviz 

j Max 

»^CIlM ••••••••• 

ivMcrao 

3«kiv^ Fiz>vi«irairziir 

»• a a 

O kJ V> 

I Z id ^ «i 

•k « « k 4 

ra*“V>k» zi/arvi*^^C)vio 

>i Z«^ «r^rva>d9fwv>N9 
»CUki ••••••*•• 

k«a»o m 

P ki k W V. 

z o. z 


vi« ^ZidZk*Kv*l 

ikiO •••«••• 

» N> 


OOO - 

«4 < « i » I f I » I 

Q o^>«»rvvi«»MO 

z »OUU*«»k«kf>iO 




i 


i 








“iU4£,-^4i,r 



Dia •••••••«••••••••«*««« rsi 

o^w «' 0 ^(^'\i«/«rteao«wa>o<^oooo« « « « « 



<«w >• «#^c'r»ctr\<<siOK«f rMcsjc. « ♦ 
««,Mo<cr<-»'>' 0 «~v>K\^«aL*aoO« * 


^kr'r^t/>OKir ~-0 0 '*.> 0 '&'Of>>oo ■ 

«/>^rw«oA.»oo>p<^apo&cc 


^c*»ru<oo »rc -aNr c> 
r^i•O^^J^aO<<r^' g 0 ?oo < 


tf>'«prvtorwd 0 ppppo < 
r^aoocpp?> pppppc < 


v»«r *-^*-o*4r>#^Ci- 

ao«^ r\i«u«rt/>Ktou«MU 

310 . •«•«•««•< 

O O o •Orvju-voOOOP'O ■ 

XO «OOP>OPPO< 


a««w OOa0'<#a0rors>f^«#O«/>«««n<O'Ou^pN*r*>PO 

3 I(L *•••••••••••••••••••• 

ooo f>i^^.o«~oc>'Orar. o^\««n<>r»oo^pppo 
XO rwrwM<^w\^<4/f^A«LPpePPPPPOPO 


V»fv v-c~‘PrvJ«U^C'K-|•'^^«‘•(C^f^O»'•lr^< 0 • 0 « N 

acr»t*> r-irkp>f>^-o^T-'OfM»-*-eu»r\»MOf^'»r«Q * ^ 

310 ••••••.•••••••••••••* *. 

o ut OT-uo»^^on•,r^^rv*“^».♦*^-or'•>w^■OJO»>o* •- 

X*“ •-»-»%»<%» »*><^lA'<}Nrw«.«C-PPPPPPO* 

•- • 


v> to 

0 C*»lk. OrwKI- 0 «->#'P<^« 0 «*^ 0 '«' 0 '«'Or»'#*»(X >0 04 

3 ia ••••••••••••••••••••• K 

O 04 W 0 » 0 *iO>rOOP' 0 ^«Or-«>Of«-^PPPPO ^ 

X •- ^rsim'^w'^ooo-aba^PPPPPPPPPPC) 


irt *- 00 O 4 P 0 aOMi 00 *“K^P' 0 O'»^O*«kO«# 

•-Oj 0 o*»-. 0 **^»oo»o*o#iocj^' 0 f^f*^ 0 « « 
310 . .••.♦.♦•.•••.•••••♦# 

OPW .#^P(^i 0 » 004 KOl 0 «N.PPPPPO« • 
XO ir, ^..f^|^ 0 ^»^,O.C^PPPPPPPPC•« 


loOQ pio-^f 00 -^ojor»-p^' 00 «'»oioo« 

OtO*fc P 04 'P P*rKl■«^ 000 .•OK>^-C^<^ 0 « 

,IO •••.•••••••«•••••♦ 

o -O *-» r»iomir»^»**OPfi^fs. 00 PPPPO« 

XO fVIO’^iAOO-fltJftPPPP'PPPPO* 


ORIGINAL PAGE IS 
OP POOR QUALITY 





c 

'O 





f 

t 


i 


I 

I 

[ 

1 

5 

i 


!« 




i 

k 

i 

>* 


! 

. { 
: i 


II 


* \ 

l 


h 


y 


i 

i\ 

• S 

, ? 

' ■ 

¥ 

' « 


.M 


8K«' 



s ! 5 5 1 IL' -s 1 s 3 . 


0 ) 


CO 

O 

H-t 

h 

CO 

H 

2 

^1 

“I 

O N 


t/) to 

N. 

I r 


e ar 

bw oi 

O o 

ft. a 

cr 

Oo 

u u 
r> > 


w 

< 

I— ( 


c 

X 

o 

»-H 

Cl? 


S 

« a 
c*^ w 

< Q 

CO o 
Q cr> 
O: • 

< 

s 

o 

D 

. < 

*o 

00 

w 

1-3 

2 


K 
vft 
CD V 
W .0 


VO ♦ 

a 

Or K> 


s 

w 


N • o 

0 00 q? 9 . 
iu 

1 


I I 

O 

or o 
«r o ft 
•H o <^ 
•^uj u 
IT ui UJ 
<M ft J 
U. O 
O U. 2 

O Q 

^ O I < 

^ ^ ft 

<0: « a 

^ *A- o j 

so a X < 


,, s 5 :Js|~s| 


j: j .V • ^ ° ^ n •-. * ’ -c -c » S IS ? j r ^ 


rg 




uo uo ^ ^ 


9 OU M 
ST 9 


'--5 rsjsjssss 


a 

• X 

t/1 


■ • • ♦ • • • , 




q?J 2 :S^SE 3 J = 3 S;--.j„. 

— * — ♦ 


Ui X 

X 


I r 

: sc 


>M rj M ^ ^ ^ • ^ ^ » 


- - • . 

^ ^ - n. r. ^ ^ ^ ^ ^ 


^4 to 
Cw K 


f-a o;::/.^, 

» ♦ I 


O *— (\< Kt 


9 LP ^ 




ft 

X 

o 

o 


ft 

UJ 

lO 


o 

2 


« 

o 


D 

ft 


a 


ORIGINAL PAGE IS 
OF POOR QUALITY 



..-J. 


193 


I i-_ J 







SEPTEMBER 




nraMNQ PAGE BLANK NOT FILMED 


19S 

T:r:-“T 


( 





t 


< 

r- 

0> 


flO 

r- 

oi 


u 

0> 




i 


t 









Ok 







* 

• 




I* 




CO 







4W 







« 



•( 

Ui 









« 

« 

• 

ou 


O C3 

o c- c: c »> 

« 




0 

•OOOCJOCOC 

C tL 








2 40 

h- 


OD OO 

flC 00 »} CO »o 

« 



K 

r 

40 K «>CDflOflOaC«OOOIO 






o 


ff 

O' 

o 

O' o 

O' 

o O o a 

• 



C 

3 

O.OOOOOQO 

O B 








2 

o 



r- f— 

r*- 

^ ^ trt 

n 



►- 

X 

O *“ r*> T“ T- ^ » *- 

^ A 

O 














« 








;2; 

g 







O 







• 

« 

« 

« 

« 




a 











2 







« 




2 


















« 








s 







3 


to 

c 

N »“ 


trt *# O r- 

« 




3 


CJ rg V a. « c 

V C 







o 

to 


*- 

r* 

r* CD 

trt K OC rvi O' 

« 



o 

%/i 


Org-#NiA-OOOKi 







ac 

40 


• 

• 

• • 

• 

• • • • 




a 

trt 



0 0 







U4 

C 


rv 

o 

^ to 

M a o o" 

« 



gj 

O 


rgiCrgoCNOiAtAKt 






N> 

a 


fV 


«' < 

<\j *- ^ fg 

♦ 



fg 

B 


K tT' V r fv ir- 

rg r# 








o 







« 




4g 




w 














• 








u 














4i 








< 

CO 













« 








H 














• 

« 








;z; 

w 

< 













« 

« 

♦ 








o 







LU 







* 

a 




U4 




« 

w 







> 


a 

o 

C. O 

o 

o o »- 

a 




3 


O&CjCjC^OCjOO 

1 1 






o 


o 

o 

o o 

o «_? o o o 

« 




O 


ooooooooo 

p? 






s. 

< 


' 

• 

• « 

0 

■ • • • 

• 

« 

« 




& 

« 



0 0 

Q 

►-y 

Q 

W 

to 





to 







« 

€ 

a 




tn 

r\* 





g 

2 





>» 







« 









PQ 


t 




(Nd 


O y 

to c 


'C C O to 

« 



« 

rg 


eoootrooorg 


3 ►- 






O CJ O r- 


^ O rg 

« 



« 



o o o O O »“ o 

3 O 

r/^ 

lO 

0. 




o 


« 

« 

• m 

• 

• • t • 

« 



« 

o 



« • 

CO 

o 

s 

0 

40 Ui 
O 40 
QC 




►- 

o 







« 

m 



a 

« 

►- 




« 

U 

kJ 

JO 



to 

►- 

^J 







♦ 

« 



t/1 

f- 

rg 




O 

Q 

(D 

X 



O 

2 

o 







« 

« 



c 

2 

s> 




PQ 






K 

V 


«o ^ 

o ^ 

Cj 

»- y. 

« 






•A ir O lA O O O 

y rg 



« 






gj) 

to 

o o 

K'. 

rg r- ^ rg 

« 






a o o o tA Kt ro 

f— K1 


< 

irt 

o 



2 

o 

to 

• 


• • 

0 

* • « • 

« 



2 

u 

40 


0 0 

O K 


o 


t- 

UJ 



OJ 

t/> 

r- >2 ^ m 

« 


O 



hU 



< 


oe 



X 



49 






« 


2 



19 



hj 

< 




to 

lO 

< 






« 


'*>g 

V) 

tn 

< 



CO 


3 











• 


3 

t- 

»- 

r~ 




o 






2 






« 


fcO 

•>« 


X 



Q 

P 

U. 



40 

c 


lu 






« 


to 

X 


Ui 



Ph 




o 


*# 

w 






« 


o 


-r 

w 



G 




tt 



Ik 

t/> 

Ki 

CO fo 

o 

^ fu N ^ 

« 


« 



a 

cjtntA^eor4> oQtA^ 

< 

MH 




u 



u 

sT 

fO 

>2 o 

o 

^ fO >» og 

« 


gj 



gg 

^ ^ K1 *- ^ lA to 

-t O' 






•J 

O 0. 

• 

• 

• 0 

0 

• • • • 

« 




O 

B 


0 0 






« 

h» 


>r 

(O 

rO JO 

4- 

O rg ^ 

« 



< 



0 “ rg (>j 







w 







fvj Oi r- 

« 



u 





Q 

Q 





h* 

10 







« 

« 



♦- 

o 




W 

g 





2 








« 

« 



B 






>H 





O 

0^ 


00 


o <o 

o 

•- r- l/^ »» 

« 

w 



O 

o 


B « y« K w> O 

A m 






« 



IM 

tO 

>r o 

OO 

OO lA *- 

« 



« 



lA r- rg O' JO O' O 

00 00 







« 

o 


» 

• 

• • 

0 

• • • ■ 

« 



« 

o 


0 0 0 0 0 0 0 

0 0 

Cm 





« 

4- 


■O 

o 

O LO 


lA ^ >4 *- 

« 



• 



N 4 A <o ga O' o 

r- T- 

C^ 






« 






fV) 

rg V rg rg 

« 



« 



f- »- AJ 








« 

m 







« 



« 

tA 




o 














a 

« 








K 







Nt 


l*w 

to 

Ki ro 


^ » 00 r- 

« 

* 




«4 


•O rg rg ro fw gj Aj 

O' io 











«# 

rO o 

o 

f-. f» lA rg 

« 






0* 'O ^ ^ rg A 90 

A '# 





ITi 



o 


• 

• 

• • 

0 

• ■ • * 

« 




O 



0 0 

rM 




K» 






to 

ro au 


o »A h- m 

« 

>k 





O -O *- Kt rg O t~ 

lA rg 

* 









to 

»#■ 

lo iSi 

fW" 

fNj rg ^ Kt 

« 






A A A *0 

A 





1 



r» 







a 

» 



r- 




W 




T~ 










« 

« 

(Vj 





















« 








PP 




► 










« 








< 




« 





fKi 

y • 

in r-* 

nF 

fk. Cj K. 

« 

« 





rg ot ^ ^ A- O 

A ^ 




3 



to 


o 

O O »“ 


e* rg rg rg 

« 

3 



y) 


O O O »“ r" •- rg 

r\j rg 

H 




2 



K 


1 

1 

1 1 

1 

1 1 1 1 

« 

2 



B 


1 1 ( 1 1 1 i 

1 1 

L ’ 




3 



X 


o 

K> 

•o o 

rg trt oO «“ O 

« 

3 



X 


O fA d> o> rg A 00 

•“ O 





at 





o 

D O O 


^ r- oj o 

« 

O 





O O O O ff* ^ »“ 

Ag O 


«t0CjOOOOCi 
H* Kitnr.«oaoton«i«) 


c at 

« K> 
O' «J 
♦“ m 


3 ir>OO«0krCj<*«0r>^ 

Owi ^v>^OiAOeoC30 

OV1 ••*•••»•• 

U40 > 

r^OC <«W >0«^Kl^g^K^fn 


> OOOCOOCjOCj 

o ooouooooo 

a. ••■•••••• 


(A 

r\j 


• fvi ocjcjo^doo^' 
« C^LJOOOOOOO 

*o •••••••.• 


o 

y <Ni 


o 

JE O 

t/^ooOC«Olrsw^o 
0000«a«Qr-^rv 
3040 *••••«••» 

Q l-l »- Ui 


X 40 

f-4 40 < 


to «-» 
(O K 

o 




V>«ir>w^t/>«KNK>00 

ujr>4K>K)Borw«n^rsj^ 



4- rg ^ fV ^ 


O w 

w O 

« 

• O 

S» • *- 

I « 

rg ♦ *A 


anN./vioKKir^^«) 

rorst/>jao<#oarNJ^ 

<••••«••* 


^ rgflO«ao^mor»« 
Ogf“Org»M«KKlO 

O ••••••••• 

^ Om»r»«0OO^<MO 


I 



Tg tn *# K Cj 

40 tj00»*^^ryrgrg 
« I I I I I I I I I 
X OKtoorvjtnn^'O 
OOOO 





I 


i 


:i- 

; I 


^1 


I 

!- ‘ 

:i 





fpCCEDlNQ PAGE BLANK NOT FVlMSH 


197 


r 





TABLE 9.2. HOURLY EDWARDS AFB TAILWIND PERCENTAGE FREQUENCIES 
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TABLE 10. 1. HOimLY EDWARDS AFB CROSSWIND PERCENTAGE FREQUENCIES 
BY INDIVIDUAL AND COMBINED RUNWAYS 
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TABLS 10.2. HOURLY EDWARDS AF3 TAILWIND PERCENTAGE FREQUENCIES 
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TABLE 12. 1. HOURLY EDWARDS AFB CROSSWIND PERCENTAGE FREQUENCIES 
BY INDIVIDUAL AND COMBINED RUNWAYS 
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TABLS 12.2. HOURLY EDWARDS AF3 TAILWIND PERCENTAGE FREQUENCIES 

BY RUNWAY END 
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